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1.— INTBODUCTORV  CHAPTER  ON  THE  TRADES  OF  LONDON. 

Thb  bulk  of  the  inhabitants  of  a  great  city,  such  as  London,  have  very 
indistinct  notions  of  llie  raeans  whereby  the  neceraaries.  the  comforts, 
or  the  luxuries  of  life  are  furnished.  The  simple  fact,  iJmt  he  who 
has  money  can  command  every  variety  of  eicbangrahle  produce,  seems 
to  act  as  a  veil  which  hides  the  producer  from  the  consumer.  The 
coined  piece  of  gold  is  tlie  general  agent,  the  factor,  the  broker, 
through  whose  medium  the  labours  of  all  become  available  to  all ;  and, 
like  as  in  the  case  of  other  agencies,  the  principals  have  but  a  vague 
knowledge  of  the  sources  whence  the  supply  is  obtained.  Wlio,  if  he 
were  to  catalogue  the  articles  of  food,  or  of  clothing,  or  of  furniture, 
or  other  commodities  which  contribute  lo  his  daily  comfort,  could 
enumerate  the  sources  whence  they  are  obtained,  and  the  general  ciia- 
racler  of  the  processes  by  which  lliey  are  manufactured  ?  The  number 
of  such  is  probably  very  small.  And  yet  the  inquiry  is  an  interesting 
and  a  valuable  one :  for  the  social  features  of  a  city  or  town  are  largely 
dependent  on  these  two  questions, — whether  manufactnrea  are  carried 
on  therein  to  a  notable  extent,  and  whether  the  mode  of  production 
partakes  more  of  the  factory  or  of  tlie  handicrafi  character.  Again,  the 
means  of  transit  from  one  town  to  another  depend  in  a  striking  degree 
on  the  relative  positions  of  the  two  towns  with  respect  to  manufac- 
tures ;  if  each  consumes  largely  the  produce  of  the  other,  their  mutual 
wants  will  not  fail  lo  lead  to  the  construction  of  roads,  of  canals,  of 
railroads,  of  shipping,  and  other  facilities  for  transit;  and  these  again 
give  activity  to  various  departments  of  commercial  industry. 

Selecting  London — the  busy  centre  of  the  commercial  world — as  the 
Bcene  of  inquiry,  it  may  not  be  impracticable  to  take  a  rapid  view  of 
the  chief  departments  of  industry  eihibited  therein,  so  far  as  they 
come  under  the  denomination  of  '  manufactures.'  Among  many 
different  classifications  of  productive  industry  one  might  be  adopted 
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which  should  group  manufactures  under  six  comprehensive  headings, 
according  as  they  contribute  to  man's  comfort  in  relation  to  Fdod  cmd 
Hedlth— Clothing  and  Personal  Ornament — Dwellings  and  Furniture 
'^Instruction  and  Amusement — Means  of  Transit — and  Means  of  Pro- 
ducing ;  and  in  respect  of  all  these  branches  of  manufacture  it  may 
first  be  asked.  Are  they  carried  on  in  London  less  or  more  extensively 
than  in  the  country  ?  And  next,  Are  they  mere  handicrafls,  carried 
on  by  individuals  of  whom  each  one  makes  a  complete  article,  or  do 
they  involve  the  investment  of  capital  and  the  division  of  labour  inci- 
dent to  A  factory  f 

Beginning  with  the  manufactures  included  under  the  first  heading 
we  are  at  once  struck  with  the  difference  exhibited  between  those 
relating  to  solid  food  and  those  relating  to  liquids ;  the  former  being 
mostly  carried  on  in  comparatively  small  establishments,  while  the 
latter  involve  arrangements  of  great  magnitude.  The  London  porter 
breweries,  for  example,  are  among  the  '  lions '  of  the  metropolis,  so 
vast  are  their  dimensions,  their  vessels,  their  plan  of  operations,  and 
the  capital  invested.  Distilleries,  too,  exhibit  the  same  remarkable 
largeness  of  feature ;  and  Vinegar- works  may  be  included  in  the  saint 
list.  In  all  these  three  departments  the  metropolis  confessedly  takes 
the  lead ;  and  there  seems  reason  to  believe  that  a  great  magnitude  of 
arrangement  is  in  some  degree  indispensable  to  their  profitable  main- 
tenance, for  the  number  of  such  establishments,  year  after  year, 
remains  pretty  nearly  the  same.  Wine,  as  is  well  known,  is  not  an 
English  product,  except  in  that  humble  degree  which  the  term 
*  British'  qg[  'home-made'  wines  indicates;  and  even  this  is  much 
more  of  a  domestic  than  of  a  manufacturing  character.  There  are, 
however,  two  or  three  establishments  in  London  which  carry  on  this 
branch  of  manufacture  to  a  much  larger  extent  than  the  provinces  can 
exhibit ;  and  the  like  may  be  said  of  the  beverage  known  as  '  soda- 
water,'  the  production  of  which,  and  of  other  liquids  bearing  some 
analogy  to  it,  involve  mechanical  arrangements  more  extensive  than 
would  generally  be  supposed,  although  insignificant  when  compared 
with  some  of  those  above  noticed.  Milk,  of  course,  can  hardly  be 
deemed  a  manufacture,  and  London  is  placed  similarly  with  other 
large  towns  in  respect  to  its  supply. 

Turning  to  the  more  important  subject  of  solid  food,  it  will  be  found 
that  scarcely  anything  deserving  the  name  of  a  '  factory '  is  involved 
directly  in  the  preparation  of  edibles.     Our  bread — whether  in  the 
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fi  of '  four-pound '  or  '  two-poinid,'  '  cottage '  or  '  Freneli,"  '  brown ' 
or  '  whealen ' — goes  through  many  hniiAs  before  it  is  placed  at  our  i'm- 
posal,  but  does  not  involve  Iwgc  manufacturing  amuigeracniB.  The 
milla  which  grind  the  corn  can  scarcely  be  said  to  esist  in  London  at 
all ;  and  the  operations  of  the  baker  are  carried  on  in  liis  small  '  linke- 
house,'  where  two  or  tliree  men  can  probably  make  all  the  brenil  for 
which  he  can  find  a  sale.  'Metropolitan  Bread.  Companies'  have, 
indeed,  at  former  times  been  started,  with  the  object  of  maTiufacturing 
bread  on  a  large  scale:  but  these  were  among  the  commercial  bubblpa 
which  bunt  soon  after  formation ;  and  the  only  '  bread-factory '  de- 
serving of  the  name,  near  Iiondon,  is  the  magnificent  btsciilt-baking 
establishment  in  the  Victualling  Yard  at  Deptford. 

The  animal  food  which  forms  bo  large  a  portion  of  general  sus- 
tenance in  London — whether  fresh  meat,  or  bacon,  or  hams,  or  &ggs,  or 
r  butter,  or  liah — undergoes  a  very  small  amount  of  change — 
hhing,  indeed,  which  can  be  denoiuinated  a  manufacture  in  Lotidon, 
reaches  the  purchaser.  The  same,  loo,  may  be  said  of  the  larga 
l9k  of  vegetable  food.  Sugar  is  one  of  the  very  few  articles  used  as 
i  which  involve  extenaive  manufacturing  arrangememla ;  but  it  ie  re- 
ukable  tliat  sugar,  as  known  to  the  maas  of  consumers,  undergoes  no 
of  manufacture  whatever  in  England — a  sugar-refinery  having 
t  its  object  merely  the  preparation  of  white,  or  'lump,'  iugar  from 
oon  brovm  'moist*  Mustard  is  another  article  which  re- 
ires  tolerably  extensive  arrangements  for  iia  preparation ;  but 
nrastard-mills  are,  we  believe,  more  numeroiu  in  the  provinces  than 
in  London.  Pepper,  salt,  spices,  sauces,  pickles,  preservas,  and  the 
thousand  and  one  minor  preparations  which  help  to  fill  up  the  n 

K  modem  table-luiury,  all  come  under  one  of  these  two  cnni; 
her  they  require  nothing  which  can  be  termed  manufacture,  i 
I  manufactured  out  of  I^ondon. 
It  may  be  deemed  a  misnomer  to  rank  tobacco  and  snuflT  among 
Seles  pertaining  lo  sustenance  or  health,  but,  wherever  we  rank 
rn,  they  involve  manufairturing  arrangements  of  much  ingenuity,  of 
lich  London  has  a  share  at  least  equal  to  its  importance  among  the 
acaie  of  cities.  Tliis  is  perhaps  scarcely  the  case  with  respect  tu  thoM 
branches  of  manufacture  which  relate  to  drugs  and  chemicals  :  '  drug- 
milb '  and  '  chemical- works,'  and  manufactories,  on  a  large  scale,  of 
commodities  pertaining  more  or  less  to  the  medical  art,  are  to  be  found 
in  open  spots  of  ground  in  the  vicinity  of  London ;  but  the  North  of 
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England  maj  be  deemed  the  principal  theatre  of  these  operatioiMk 
The  dentist,  the  'artificial-eye'  maker,  the  'cork-leg'  maker,  the 
^acoustic-tube'  maker,  and  others  who  contribute  by  their  manual 
dexterity  to  ease  pain  and  sustain  health — however  valuable  may  be 
their  labours— «re  manufacturers  only  on  a  small  scale. 

Glancing  next  at  productive  industry  in  respect  of  clothing  and 
perianal  decoraHon^  we  cannot  fail  to  remark  these  two  facts — ^that  the 
factory  system  is  much  more  developed  in  this  than  in  the  former  d»* 
partment  of  industry,  and  that  Liondon  is  but  sparingly  supplied  with 
these  factories.  When  we  consider  how  large  a  portion  of  the  modem 
attire  of  both  sexes  is  formed  of  the  textile  fabrics — silk,  cotton,  linen, 
woollen,  and  worsted — and  how  small  an  amount  of  this  is  manu£u> 
tured  in  London,  we  begin  to  appreciate  the  dependence  of  the  metro- 
polis on  the  country  districts  for  a  supply.  Let  a  man  enumerate  the 
various  articles  which  form  his  dress,  and  he  will  probably  find  that 
the  woven  and  fulled  material  for  his  coat  comes  from  the  West 
Riding  of  Yorkshire,  or  from  the  West  of  England ;  that  the  linen  for 
his  shirt  is  of  Irish  manufacture ;  his  gloves,  if  of  silk,  probably  came 
from  Derby,  and  his  leather  gloves  from  Worcester ;  to  Nottingham  he 
is  indebted  for  his  stockings,  and  to  Glasgow  for  his  '  Bandana '  hand- 
kerchief. The  materials  for  female  dress,  too,  are  dependent  in  an 
equally  large  degree  on  the  labours  of  the  provinces.  In  the  district 
of  which  Manchester  is  the  centre  are  produced  enormous  quantities 
of  the  various  cotton  fabrics,  while  Norwich  contributes  its  crape, 
Derby  its  silks,  Coventry  its  ribbons,  Nottingham  its  bobbinet  and 
machine-made  lace,  and  Bedfordshire  its  straw-plait — omitting  men- 
tion of  the  infinite  variety  of  materials  obtained  from  the  Continent 

No  one  thinks  of  looking  to  London  for  a  linen,  a  woollen,  or  a 
worsted  factory ;  nor — although  there  is  certainly  one  cotton  factory 
in  the  metropolis— should  we  think  of  ranking  cotton  among  its  manu- 
factures. With  respect  to  silk,  the  circumstances  are  rather  curious ; 
for  although  a  large  quantity  is  manufactured  at  Spitalfields,  yet  it  is 
here  totally  distinct  from  factory  operations.  The  spun  silk  which  is 
to  form  the  warp  and  weft  of  woven  fabrics  is  prepared  in  silk-mills, 
of  which  we  believe  there  is  not  one  in  London.  The  humble  hand- 
loom  weaver  of  Spitalf  elds  obtains  the  requisite  quantity  of  warp  and 
weft  from  the  manufacturer,  and  works  it  up  in  his  own  poverty- 
stricken  apartment,  which  often  contains  his  loom,  his  bed,  his  kitchen, 
his  family,  and  his  birds  and  flowers  (for   the   genuine  Spitalfields 
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in  birds  and  flower*,  under  all  his  trial*  and 
difficulties). 

But  although  scarcely  any  woven  fabrics  are  produced  in  London 
(and  those  which  are  can  hardtj  come  within  the  cImb  of  factory  pro- 
duce), the  arrangements  for  working  up  these  niaterinls  into  garments 
are  liere  developed  to  an   estraordinnry  extent.     Tailors  and  dress- 
makers are  to  be  reckoned,  not  by  thousands,  but  by  tens  of  thoiiaand«. 
it  may  likewise  be  said  in  reference  to  boots  and  shoes,  for  shoe- 
ig  the  most  numerous  of  London  artisans;  but  here 
ber  feature  is  observed,  for  the  leatfaer  used  in  this  manufacture  t* 
Irfjndon  more  extensively  than  in  any  other  part  of  England  : 
ideed  tlie  large  district  of  Berniondsey  derives  its  chief  infpurtance 
its  tanneries  and   leather- factories.      AVe  liave  no  '  coat- factories ' 
boot-factories,'  no  assemblages   of  men    in   large  msny-sturied 
ildings,  manufacturing  costs  and    boots    with    tliose  apptiHncps  uf 
machinery  and  division  of  labour  which  distinguish  a  factory.     Both 
are  handicraft  employments,  wliicli  can  be  carried  on  at  llie  home  of 
workman.     There  was  at  one  time,  during  the  last  war,  a  ahoe- 
Jtrictly  deserving  of  the  name,  established   by   Mr.  Brunei 
making  shoes  for   the   army   by   machinery  ;    but  taking   it  as   a 
ich   of  national  industry,  shoe-making  is  almost  independent  of 
machinery. 

To  a  man's  Aof  the  same  remark  cannot  be  applied  as  to  his  coat 
or  Ilia  boots.  The  whole  article  is  made  from  the  raw  material,  and 
to  a  greater  extent  in  London  than  anywhere  else,  by  a  connected 
series  of  processes  in  one  establishment :  the  sheep's  wool  and  the 
beaver's  furry  pelt  are  brought  to  London,  and  from  these  niHterials 
the  glossy  beaver  hat  is  mainly  formed  by  a  chain  of  processes  whose 
links  have  much  of  a  factory  character  about  them. 

In  what  manner  female  labour  is  bestowed  in  making  articles  of  dress 
is  too  well  known  to  need  recital.  Here,  from  the  Stepney  seamstresses 
who  wear  out  life  by  making  shirts  at  a  penny  a-piece,  to  the  court  mil- 
liner who  is  surrounded  by  the  luxuries  of  life,  all  produce  their 
results  by  the  slender  needle  and  the  supple  thread,  by  dexterity  of 
finger,  by  patience  and  endurance,  and  by  such  lengthened  hours  of 
labour  as  men  would  rebel  against.  In  some  few  occupations,  such  as 
arlificial-flowermakingjfeatiier  working,  and  so  forth,  other  implements 
Ides  the  needle  and  thread  and  scissors  are  required ;  hut  in  the 
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large  bulk  of  female  emplojmenta,  as  directed  to  drees,  there  is  a  ain- 
gular  uniformity  of  working  apparatus,  of  posture,  and  of  general  pro- 
cedure. 

If  we  leave  the  textile  materials  of  dress,  and  notice  the  Yarioua 
appendages  and  ornaments  which  modem  taste  deems  indispensable  to 
it,  we  find  that  a  large  number  of  manufactures  at  once  come  before 
us.  The  trifling  pin  which  assists  in  the  toilet,  as  well  as  the  needle 
and  the  thread  employed  in  making  a  dress,  all  come  from  distant  parts 
of  England.  The  pin,  it  is  probable,  was  brought  from  Gloucestershire ; 
the  needle  from  Redditch ;  the  sewing  cotton  and  silk  from  Derby ; — 
the  manufacture  of  these  articles  being  almost  unknown  in  London. 
Then  again,  buttons  and  buckles,  clasps  and  studs,  hooks  and  eyes,  and 
the  numerous  small  articles  of  metal  pertaining  more  or  less  to  dress, 
are  brought  principally  from  the  north.  Those  decorative  appendages 
which  remind  us  that '  all  is  not  gold  that  glitters,'  such  as  chains, 
guards,  bracelets,  rings,  &c.,  are  largely  manufactured  at  Birming- 
ham, as  well  as  a  portion  of  the  really  valuable  jewellery:  but  it 
is  probable  that  the  larger  portion  of  the  gold,  silver,  and  jewel 
manufacture,  in  its  highest  and  most  costly  form,  is  carried  on  in 
London. 

As  an  occupation  closely  connected  with  the  manufacture  of  dress 
may  be  mentioned  that  of  the  dyer.  This  trade  is  not  carried  on  in 
London  on  anything  like  the  scale  which  the  north  of  England  exhibits, 
because  all  our  woven  fabrics  are  dyed  before  being  consigned  to  the 
warehouseman  in  London,  if  not  even  before  being  woven.  The  chief 
dyers  in  the  metropolis  are  those  in  Bermondsey  who  dye  hats  and 
leather,  and  those  in  various  parts  of  London  who  re-dye  partially  worn 
articles  of  dress. 

As  cleansing  agents  in  connection  with  the  person  and  the  dress, 
we  must  not  forget  soap,  and  soda,  and  pearl-ai^  and  blacking.  All 
these  are  manufactured  on  what  may  be  deemed  a  large  scale,  the  first 
and  the  last  principally  in  London.  Indeed  the  other  two  are  also 
largely  made  here,  but  they  may  be  more  appropriately  associated  with 
the  north  of  England,  especially  since  the  changes  which  modem  che- 
mistry has  wrought  in  the  modes  of  producing  these  alkalis. 

A  glance  may  next  be  taken  at  some  of  iJie  manufacturing  opera- 
tions by  which  our  dwellings  are  built  and  stocked  with  useful  fiimi- 
ture  and  implements.     The  raw  materials,  in  this  as  in  other  cases. 
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u'e  brought  fram  distant  parte ;  the  stone  from  Yorkshire  or  from 
Portland,  or  some  other  rocky  district ;  the  aUte  from  Westmoreland  or 
Witles ;  the  timber  from  NorwnT  nr  Cuiadn ;  while  the  bricks  and  tilei 
are  made  in  the  6elds  in  the  nei^hboarhood  nf  Lnndon.  The  brick- 
layer, the  mason,  the  cwpentw,  the  joiner,  the  slater, — all  are  artimu 
or  hondicmfldiiien,  in  tlie  usual  meaning  of  theae  terms,  tod  dn  not 
generally  work  together  on  anything;  like  a  facinr;  ijstem.  Marble- 
working  has  within  tlin  last  few  years  been  brought  under  the  upen- 
'tion  of  machinery,  which  in  some  degree  sett  it  a[<art  from  the  occu- 
pations just  named.  Gla«s-making  has  always  been  one  of  the  rooet 
notable  of  our  manufactures,  and  is  carried  on,  in  some  of  its  branchet, 
on  a  large  scale  in  London ;  although  window-glass  and  plate-glu*  are 
more  extensively  produced  in  the  nortli  of  England.  Saw-mills  for 
timber  have  come  prominently  into  use ;  bal  thii  can  scarcely  be  called 
a  branch  of  manufacture. 

The  painter  is  another  whose  lahoun  mtist  be  claaaed  liere,  ai  those 
of  an  artisan ;  but  the  preparation  of  his  materials  involves  manafac- 
turiiig  arrangements  of  considerable  magnitude,  to  some  extent  in 
London,  and  tu  a  still  larger  extent  in  some  other  parts  of  England. 
Among  anch  are  white-lead  works,  colour  worka,  oil  and  vamish  works, 
anil  turpentine  works. 

When  we  turn  our  attention  to  the  innumerable  articles  which  come 
tinder  the  denomination  of  *  household  furniture,'  we  find  liow  largely 
the  inhabitants  of  I<on<Ion  are  indebted  to  country  manufacturrrB  for 
the  supply.  Our  carpets  and  rugs,  our  grates  and  fendern,  our  tire. 
irons,  and  tlie  variety  of  implements  and  vessels  made  of  iron  and 
brass,  found  in  every  house,  our  plates  and  dtslies,  cups  and  saucers, 
knives  and  forks — all  are  brought  from  the  north  of  England ;  or  at 
least  if  any  are  made  in  London,  the  number  is  too  limited  to  allow  of 
tlicsc  branches  of  manufacture  being  ranked  among  those  belonging  to 
London.  Floor-cloth  and  pB]>er-hangingi  are  London  manufacture*, 
carried  on  in  large  premises,  and  by  a  routine  of  proceaaes  very  similar 
throughout.  Thelables,thechairH,the  bedsteads,  the  beds,  the  mottreises, 
tJie  glass- frames,  the  picture-frames,  the  window  cornices,— all  are  made 
to  a  vast  extent  in  London,  but  not  generally  in  large  factories  :  they  are 
iJie  productions  of  tradesmen,  each  of  whom  can  carry  on  a  tolerably 
extrnaive  businesa  without  greet  extent  of  room,  or  a  large  number  of 
workmen.  Clocks,  time-pieces,  and  watches  may  perhaps  he  included  in 
OUT  present  category.  These  are  assuredly  manu&ctured  to  a  large  extent 
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in  London ;  one  entire  district,  that  of  Clerkenwell,  being  chieflj  occii- 
pied  hj  artiBana  in  these  departments  of  labour — some  of  whom,  saeh  as 
those  engaged  in  the  manufacture  of  church  clocks,  carry  on  their 
operations  on  a  large  scale.  Yet  even  here  we  have  a  curious  instance 
of  the  dependence  of  the  London  makers  on  the  workmen  of  the  north 
of  England;  for  it  is  understood  that  the  'movement'  or  wheel  and 
pinion  work  of  almost  every  watch  said  to  be  made  in  London  is 
actually  produced  in  Lancashire,  the  London  watchmaker  being  merely 
the  worlanan  who  puts  together  the  separate  parts  made  by  others. 
Proposals  have  recently  been  made  to  establish  what  might  correctly 
be  termed  a  watch  factory ;  but  up  to  the  present  time  nothing  has 
been  known  in  London  which  can  in  any  sense  come  under  that 
designation. 

Taking  up  next  that  item  in  our  classification  which  relates  to 
instruction  and  amusement^  the  mind  at  once  dwells  upon  the  printing- 
machine,  and  the  agency  by  which  it  is  brought  to  bear  upon  the 
spread  of  information,  as  occupying  a  prominent  position  in  respect  to 
this  matter.  Whether  we  regard  the  arrangements  connected  with  the 
printing  of  a  book,  of  a  newspaper,  or  of  parliamentary  proceedings, 
London  undoubtedly  takes  the  lead  among  the  cities  of  the  empire. 
In  no  other  British  town  or  city  are  there  printing-offices  on  so  large 
a  scale,  or  so  many  printing-machines  congregated  in  one  spot,  or  so 
many  workmen  contributing  to  this  object  by  their  combined  exertions. 
Yet  at  the  same  time  it  is  observable  that  the  paper  which  is  thus 
brought  into  useful  requisition  is  not  a  London  manufacture  :  there  are 
no  paper-mills  in  the  metropolis,  nor  within  several  miles  of  it  The 
ink  employed  is  made  in  London,  but  does  not  involve  manufacturing 
arrangements  on  a  large  scale.  The  binding  of  books  is,  like  the  print- 
ing, a  department  of  labour  essentially  metropolitan :  there  is  proba- 
bly no  oUier  town  in  England  where  the  extent  of  book-binding  is  such 
as  to  warrant  the  construction  and  arrangement  of  a  large  building, 
on  factory  principles,  for  this  purpose. 

The  number  ojf  occupations  in  London  whose  tendency  is  to  contri- 
bute  to  the  instruction  and  amusement  of  the  inhabitants  is  extremely 
large ;  but  it  does  not  appear  that  many  large  manufacturing  arrange- 
ments are  involved  in  them.  Take,  for  instance,  a  pair  of  globes,  a 
case  of  drawing  instruments,  a  telescope,  a  microscope,  a  set  of  instru- 
ments used  by  the  surveyor— all  these  require  mechanical  ingenuity 
of  a  very  high  order ;  but  it  is  the  ingenuity  of  the  individual  workman, 
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F*Fho  (Hiiild  exercise  his  vocation  as  well  in  a  small  room  as  in  h  largr 
faclory.  and  perhaps  belter.  The  implements  and  inatruinento  employed 
in  scientific  inveatigations  of  every  kind  are  similarly  depetident,  for 
their  production,  on  manual  dexterity,  and  not  on  faclory  combinations ; 
while  those  conducive  to  education,  in  schools,  mechanics'  i 
colleges,  and  universities,  are  still  less  comples  than  the  others. 

Amusement,  like  instruction,  presents  one  prominent 
wherein  factory  arrangements  on  a  large  scale  are  involved.  Bookx 
and  piano-fortes  are  each,  in  London,  produced  on  a  scale  which  totally 
eclipses  the  productions  of  the  provinces.  Nay.  there  is  perhaps  not 
one  occupation,  throughout  the  whole  range  of  productive  industry,  in 
which  the  metropolis  mainisins  a  more  marked  pre-eminence  than  in 
the  manufacture  of  piano- fo rtes ;  for  these  instruments  are  classed 
among  those  wherein  a  kind  of  conimercinl  halo  envelops  the  nnmea 
if  the  principal  manufaeturers.  This  preference  for  London-made 
,  and  the  spread  of  musical  lasle  within  the  present  century, 
factory  arrangements  on  an  eatremely  large  scale  in  refer- 
to  piano- fortes. 

Other  musical  instruments  are  manufactured  ta  a  much  humliter 
extent.  Organs,  indeed,  froni  their  large  dimensions,  require  corre- 
sponding nrrangements  for  iheir  manufacture,  which  hears  considerable 
resemblance  to  that  of  a  piano-forte  in  many  parts.  Haqis,  guitars, 
violins,  violoncellos, — all  require  more  delicate  skill  than  extensive 
arrangements  for  Uieir  production ;  and  the  game  may  likewise  be 
observed  of  wind  instruments  made  of  wood,  such  as  the  flute,  the 
clarinet,  and  the  flageolet;  and  those  made  of  braas,  such  as  lioms, 
trumpets,  and  bugles.  Tube-drawing  and  cylinder-boring  form  steps 
in  the  manufacture  of  many  of  these  instruments ;  but  the  finishing 
processes  which  follow  are  examples  of  delicate  manipulation,  generally 
carried  on  in  small  workshops. 

Jf  we  turn  from  music  to  the  drama,  we  find  certainly  extensive 
^hanical  arrangements  involved  in  the  economy  of  a  theatre ;  hut 
course   only  appliances,  to   this  particular  purpose,  of 
lents  of  labour  properly  classified  elsewhere.     The  carpenter 
e  materials  and  works  in  the  same  manner  as  another  car- 
lie  scene-painter;  BO  the  tailor, 
With  respect  to  those  departments  of  study  pertaining  to  the  fine 
of  architecture,  sculpture,  figure-casting,  painting,  and  engraving, 
menUU  so  far  overpasses  the  mechanical  as  to  take  them  almoitout 
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of  our  prc«rnt  imumRrUiini.  The  nrchitpct  timrely  ri'ijuireii,  frum  Umj 
•rtisan  uiil  th»  ninnurncturer,  liin  ^lappr  antl  ilrftwing-boiu'd,  hU  cnue  of 
instrumenU,  liis  rulera  aud  cquarrs,  uid  tlieii  drawn  u^mn  hia  oim  mini) 
Tur  otticr  wutUng  tiiHt«riitli.  The  iKulptor  Imi  liis  tnallet  aiid  lUa 
chueU,  nnd  hua  pcrliapa  Bnhnps'  machine  luding  htm  in  cupytilg  hi* 
model,  oiiil  hr  may  wear  on  apron  or  a  nuty  coat  in  hii  aliidioi  but 
the  brains  effect  more  than  the  ting;en  in  liut  daily  labour.  In  figurv- 
casting,  it  i»  true,  the  oparutiuna  are  nearly  uutlugous  tu  ihoae  of  « 
4,'ammon  fouiidry,  or  a  hell  fniindry,  bo  far  ns  rcganii  the  Irentment  of 
th«  melted  metal ;  but  the  prrgmration  of  ilie  model,  buried  within  tlt« 
und  or  clay,  is  a.  work  of  high  art.  The  «ame  may  be  eaid  of  the  ne«t 
plaster  figure*  vended  bo  largely  by  the  itincrunl  Italians :  the  nuutu- 
fscturo  is  conditctod  in  a  number  of  small  cstBhIUhmeiiti  in  tlio  nrigb- 
bourhood  of  Hatton  Garden ;  but  the  original  ligurcs — by  whatever 
agency  uopiod,  and  U>  whoniBoever  belonging — miut  have  been  the 
result  of  a  sculptor's  labours.  Tlie  engmver  uses  his  eiigraving-toula, 
and  his  etching- tool*,  and  liis  ai)ii&rorti«  for  '  biting  in,'  aud  is  so  fu 
dependent  i>n  the  labour  of  iiianufaeturi-rB ;  but  the  mental  character 
of  his  own  uperationa  is  sufficiently  apparent.  The  painter,  or  "artist" 
in  the  general  English  accepution  of  the  term,  is  pcrhapa  mar« 
indebted  to  artisans  for  the  pn^paration  of  his  materials  ttian  any  of 
the  otiier  parties  mentioned  in  this  paragraph.  There  are  several 
tradesmen,  denominated  '  artists'  coluurmcn,'  who,  in  the  preparm' 
Uon  uf  primed  canvas,  card-board,  oil-colourti  in  bladders,  water-coloara 
in  cakes,  brushes,  pencils,  paleties,  easels,  &c.,  carry  on  n  tolerably  busy 
circle  of  operations.  Bnt  these  various  articles  are  raiUer  a  collccljim 
of  component  parts,  procured  from  workmen  in  various  ijuurters,  and 
brought  into  a  saleable  form,  than  the  rctult  of  a  uniform  system  uf 
iminufnctuj-ing. 

Descending  from  the  professor  of  the  fine  aria  t«  the  child,  we  find 
llial  toys  give  rise  to  no  inconsiderable  amount  of  manufacturing  enter- 
prise. The  ball  and  the  bal,  tbe  whistle  and  the  drum,  the  rocking* 
horse  and  the  mimic  carl,  the  hoop,  the  doll,  tlie  humming-top,  tlie 
■kipping- rope— all  are  sold  so  very  largely  as  to  render  tlie  employ- 
ment of  a  considerable  number  of  persons  nece-ssary  to  ilie  niointeniuice 
of  the  supply.  A  wholesale  toy  warehouse  would  suqirise  those  who 
for  the  first  time  were  to  visit  it,  by  the  magnitude  of  its  arrangements, 
the  classification  of  its  contents,  and  the  indication  which  It  affords  of 
the  importance  of  trifles  when  large  in  number.     But  although  tho 
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wgreluniging  is  thus  extensive,  the  manuiacture  of  tliese  artiflus  is 
not  conducted  in  large  f^ictories.  The  dealer  collects  hii  store  from  a 
large  number  of  persons,  each  of  whom,  perhaps  in  a  very  humble 
dwelling-,  tiighions  some  of  the  Dumerous  kinds  of  children's  toys ;  the 
little  fragments  of  wood,  of  coloured  paper,  of  leather,  of  tinsel,  which 
enter  so  largely  into  the  construction  of  these  humble  articlesi,  are  cut 
out  and  prepared  principally  by  children, — indeed  the  price  at  which 
the  toys  are  aold  sufficiently  indicates  that  the  wages  of  labour  in  their 
manuiacture  must  be  insufficient  for  adult  workmen,  eitcept  in  the  bet- 
ter kind^  of  toys.  Could  we  dive  into  the  alleys  and  narrow  streets  at 
the  eoEt  end  of  London,  we  should  probably  find  many  whole  femilies 
L  — father,  mother,  and  children — employed  in  making  U>ys  under 
I  their  own  poor  roof;  but  a  toy-factory,  properly  so  called,  doe*  not 
perhaps  exist  in  London. 

Leaving  now  the  manufacturing  operations  conducive  to  the  instruc- 
tion and  amusement  of  various  classes,  we  may  walk  abroad,  and  see 
what  manufactures  have  done   in  furnishing   ua  with  menru  of  IrantU. 
Wliat  do  our  streets  present  in  this  re«pe<;t  ?  In  ibe  first  place  the  pave- 
ment— one  of  the  prides  of  London — exhibits  the  contest  now  going  on 
between  stone,  wood,  and  liitumen  :   the  first  has  nearly  succenled  in 
resisting  the  inroads  of  the  lliird,  but  seems  to  be  gradunlly  yielding  W 
the  second.     No  longer  do  we  see,  exceiit  in  the  minor  streets,  the 
shapeless  pebbles  or  rounded  stones  which  used  to  form  the  carriage- 
way;  'dressed  granite'  has  superseded  them;    while  the  foot-pave- 
,    Kent  exhibits  its  broad  flag-stones,  ranged  with  perfect  regularity,  and 
I  liaving  just  such  a  slope  as  will  carry  off  rain-water.     Then  again  the 
F  wood-pavement : — here  we  have  hexagonal  prisms ;  in  another  place 
email  cubes ;  in  s  third  larger  cubes ;  in  a  fourth  blocks  whose  shelving 
sides  form  bonds  of  union  with  each  other;   in  a  fifth   cakes   of  blocks 
pinned  together,  somewhat  resembling  (if  such  a  simile  be  pardonable) 
a  bati'b  of  rolls  from  a  baker's  oven.    The  bitumen,  too,  cxlubiu  much 
of  the  care  now  bestowed  on  our  roads  and  pavements,  in  its  arrange 
menbi  for  producing  a  level  and  durable  surface.     All  these,  however, 
can  scarcely  be  deemed  branches  of  manufacture :  they  are  applications 
'    of  manual  labour  in  a  very  rough  and  unpolished  form,   aided  by   few 
V  buildings,  few  machines,  and  few  tools.     The  saw-mill  which  sJiapes 
Fthe  blocks  is  perhaps  the  nearest  approach  made  to  factory  appendages 
or  operations. 

When  we  see  how  our  streets  are  lighted,  and  the  aid  wliichthe  pag- 
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ii-llrr  Htivp  from  this  mtitt  brilliant  of  it 
I.  (1  Hn-i-ly  fiii)  U)  reninrk  liiiw  nmniiractum  in  this 
I.I-  iiii-HriH  iif  trnni'il  j  fur  gui  ii<,  in  the  proper  aenae 
■.tai  Kin-  rnrrird  <in  in  l^miliin  ii>  it  vast  extent,  aitd 
r!  iirti'iiix  nf  iiiHTHti'iii  as  iiifii'iiitini  aa  thvj  are  im- 
...T.j.t -if  hyft>mc  dnyii,  th<m};h  t)i<-y  Iwfriended  the 
':  i-i,i'f\y  hi-  iiaid,  a«  in  the  ciur  »f  gas,  to  be  con- 


.■(,  illuiiiinMc  our  Mrrct",  wetiirnto  the  vehicle* 

iiA    li'Ti-  <rv  fiTul  a  vi>ry  ccinii|iiruiius  de|>art- 

lai  t-irr.     (.'iinrh-niakiii);  i*  oarrinl  iin  in  the  me- 

■'-••  >,  Htirl  jin>tHihly  ill  nhifrhiTHtylF  of  excellence, 

J-  •■.II,  rlic  lijrlit  pig  til  tlie  statc-roarh,  from  the 

.  /•',  fr'ini  the  xninll  eart  tn  the  lieavj  waggun, 

/  ••  ,  iiii'l  ill  imp   )Mirl  of  Ijiiiiiliin   several  eata- 

,.  <'),  III  wliii'li  the  diuiKitii-il  iirmngi>ment  ufupc- 

.       '( III-  whcclK  nf  vi-hii-lrn,  tiMi,  form  another 

f«<tiiri-;  nH  ilii  likewiwe  the  varietiea  nf  har- 

r.      ;,'    >i;riiiii,  riiriiiNh<-in]iliiynirnt  to  Aconsiden- 

'I  lii--i-  hil.liT,  iiH  wi'U  na  the  nrtisana  who 

/.ulkuiir  •lickH,  iimlirclliis,  jNittriM,  atkd  cliiga, 

•  „.  II  M>i»ll  «'-<>l<-. 

.-  ■,]  iiHivit  mil  i>r  l.imd'in.  we  find  that,  inaddi- 

/  ...ij  jiini  iijliiiliil  Id,  there  i»  si^nrcely  any  hut 

'    ,    I  ■  i.<  .111  i>r  i-tigitieeritig  tliiiii  nminifacture. 

.-..ih,  'if  jiiilhM,  nf  hridgeR.  nf  vimluctn,  of 

I  '  /'  .ivutjiitiN,  'if  niilwiiys — nil  fnrm  [>art  of 

'  ■  ,.  ,  ■■i./iiicf'riiiK-     It  in  true  thiit  bricka 

.  '.i<>ir  mid  cpiiitrni  mixed, ami  inin  raila 

, .  ;/.  iiiiiiHii(-es  (if  mnnufacture  which 


'  perceive  tlint  the  means 
1  (if  a  verjr  reniHrkahle 
I*  iif  nicn'a  hnnds,  and  a 
'■.  Lunilon  sliarea  willi 
rti,  in  tlie  jHMWcssiun  of 
Knot  India  trade  Imvb 
I ;  iirid  an  extensive  por- 
'i'he  shipa  of  war,  aitd 
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,  sliipa  generally,  used  formerly'  to  be  miule  ot-'casiunollir  in 
k  private  yards ;  but  they  are,  we  believe,  now  wliiiUy  niaile  in  the  Royal 
L-Dock-yards. 

Many  of  tlie  fittings  ot  a  ship  involve  large  branoliea  of  m&nufactiu-e, 
I  «ich  HS  ropea  and  cables,  chain-cables,  anchors,  sail-cloth,  &c. ;  and  these 
i-iuniish  employment  fur  extensive  estAbliahments  at  the  eiiat  end  of 
I  London ;  but  ninesus  of  iron-work,  though  manufactured  in  1/Oudon,  are 
t  associated  with  it  as  a  branch  of  labour  so  much  na  with  South 
"Wales,  Bmterley,  Rotherham,  Dudley,  the  Camin,  nnd  other  well-known 
places  in  the  north.  The  same  may  perhaps  be  said  of  marine  steani- 
engiuM  and  boilers,  for  the  making  of  which  tliere  are  a  few  MUblish- 

»taenLj  in  London,  but  probably  more  in  the  busy  districts  of  the  north. 
Lastly,  a  glance  may  be  taken  at  a  department  of  productive  indus- 
try whieh,  for  wajit  of  a  better  term,  we  will  call  meant  of  working  or 
Worftini/ajeyifJ,  and  which  will  include  a  varied  assemblage  nf  machines, 
engines,  implements,  instruments,  tools,  nnd  vessels.   These  are,  in  fact, 
the  means  of  which  we  avail  ourselves  in  producing  nil  the  commodi- 
^^   ties  included  in  the  preceding  five  headings,  hut  which  could  scarcely 
^L  be  included  among   the  commodities  themselves.     For  instance,  al- 
^B*  though  we  rank  the  refining  of  sugar  among  the  branches  nf  manufnc- 
^V.lare  pertaining  to  food,  yet  the  manufacture  of  the  sugar-pans,  thecla- 
^M  fifying  vessels,  the  charcoal  cisterns,  and  the  other  apparatus  indispen- 
^Bvahle  to  the  refining  of  sugar,  must  find  a  place  somi^where.     So  like- 
^^wise,  though  the  painting  of  a  piece  of  flo()r-cloth    may  he   ranked 
^^  among  London  manufactures  relating  to  household  furniture,  yet  the 
making  of  the  loom  wliich  wove  the  canvas  must  evidently  be  classed 
in  some  otlier  group.     In  a  multitude  of  similar  cases  we  shall  find 

»it  convenient  to  appropriate  a  place  in  «ome  large  and  <listinctive  class 
for  the  kind  of  ^lower  which  enables  us  to  produce  commodities  be- 
longing to  tliP  other  classes. 
Now  we  shall  find  that  the  making  of  these  machines  and  tools  ge- 
nerally resolves  itself  into  a  department  of  '  manufactures  in  metal,' 
and  tliat,  generally  speaking,  it  is  a  manufacture  pertaining  to  the 
northern  and  midland  districts  of  England  rather  than  to  London, 
although  many  large  establishments  of  the  kind  ciist  in  and  around 
the  metropolis.  Stenin- engines  for  manufacturing  purposes  arc  in  our 
own  day  roost  largely  produced,  involving  arrangements  and  apparatus 
of  B  gigantic  kind.-.  The  machinist  and  the  millwright  in  like  manner 
now  consume  vast  quantities  of  iron  and  steel  in  the  fabrication  of  the 
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uneroo*  niKhbM  wliidi  •re  in  Uicir  inru  to  b«eoine  jwodneenu  Tb» 
rcunwUuc«  of  Uie  cottnn  niBiiufBrtiiri-  liavinn  li««c>me  to  firmly 
seated  in  LftncMhirnhuptrrtcfl  npnw<^rfol  iiiflunM.-F  on  lli«  wttlvnart 
if  mochuiiau,  mUlwrighu,  ami  mgineen  in  thai  quarter ;  irttwrwiM, 
tondon  would  perhap*  ttill  liavn  malnumnl  k  |ire-nninenc«  ia  ifacaa 
Icpulnieiits. 

'  mARhtn«-niKk«r '  la  not,  u  a  timpl«  ileii|tiMtioii,  lulficLHtt  to  «x- 
jAnia  tlie  avucatiun  of  a  manufacturer  (  f  xvp|it  perliapa  al  Man^cMar, 
mheir  [Miwer-looiuB  and  ■[unning  machinery  laka  tlie  precvdeae*  of 
•very  tlibig  eUe  in  rMpccl  of  niacliinm.  In  I^ondun,  for  inM«nc«,  lb* 
■DftDufiMurere  who  produi^e  a  printing -macbine  may  never  haw  naAm  • 
e-en|jinc,  or  a  b«er'«ngiiie,  ur  a  mangle ;  nor  could  tli«  makers  of 
these  produce  the  furmnr,  without  introducing  entirely  new  arrai>f^ 
nents  into  their  ciitabli«hnicnta. 

'i1ie  manufacturee  in  metal  arc,  it  may  lie  nhierved,  carried  on  in 
London  gnnerally  on  a  smaller  and  mure  divided  scale  than  in  iLe  north, 
eapoutally  thiwe  wliich  relate  (o  iron  aiul  stcol.  Vicinity  to  the  coal 
dialricl*  affords  a  mode  of  accounting  for  tliia  cirrum«taiice.  Copper  ie 
Worked  largely  in  London,  and  w  in  lead;  Iwlli  mclaU  arc  »d  malleable 
and  ductile,  that  a  larger  proportion  of  tlic  manufacturing  procfMMi 
can  be  effected  without  hPHttlian  in  ihecaee  of  iron.  The  «hcct-lead  for 
wofe  and  Inrracee,  leud  tubea  for  water- pi jjce,  copper  vewoli  for  brew- 
niR,  diBlUling,  tugar-rerming,  steam -boil  era,  4c.,  are  all  maiiufacWred 
ciinsiderabU  extent  in  tlie  metropolis.  The  mixed  metaU,  such  aa 
braas,  gun-mpul,  bell-mrlal,  and  fusible  meUl,  are  all  worked  up  into 
useful  fornij  bere,  but  generally  in  establ ill. menu  of  no  great  eslent. 
When  we  come  lo  notice  agricultural  machines  and  implement*,  tools 
for  carpenters  and  artisan*  generally,  aud  otlier  mechanical  aids  wliich 
give  increaaed  power  to  manual  labour  without  the  aid  of  steam  wo 
shall  probably  find  that  there  are  but  few  lo  wUch  Sheffield  'a«d 
other  town*  of  the  north  have  not  contribute.!.  The  tooi-mak^™ 
and  niaehinisu  of  London  have  such  facilities  i 


n  obuining  supplie 


I  caans  tlie  L>midon  work  c 


from  the  midland  eountiea,  that 

»«.  m.i„i,  i„  p„,.i„g  u,g,.i,„  v„i„„.  ,i„„~or»;"urti;;;;i;;;;;; 

tor,     Th,  ..w.,lh,  n«W  th.  .„„.,  ,k,    ,„^i„,^^,  ~ 

from  tl,.  „„r,S.  g,„„.l|,  ,„  .  ™gi  „.,^^  _^^,    ^^  ^^^^^  ^.^.^^^ 

from  lli«  t 


nnd  itdaptffij  by  the  workmen  in  Loudon      Of  ik 
entlery,  r.,o.t  of  tho  bully  m«l  comtt  lunj,  ,    ' 
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Idlflriclai  bat  rinR  cutlpry  i«  prod«e«d  hi  Itaaioa,  altltongli  not  in  lug* 

Aa  we  httve  included  ve»»rU  among  the  meuu  of  faHlilatiu|[  numi- 
linctures,  we  may  hriefl;  mnuk  tfatf  dwMe  of  wood  m  llie  fnodsee 
■.generally  of  itnoll  iraiiubcturen,— lfa«  wocMlen  v«ta  for  brewgra  being 
■i^rhspa  tliott  wliicli  rwjuire  (be  lorgeat  tatumbtxuruifi  tmngcniani. 
V  Tia  culinar;  vcobcU  arc  aUo  prodimd  in  oonaiilenilble  Bnmber  m  robur 
t-MtabluhmcDta.  Brown-atonv  wvc  or  enorve  ca/thenworc  rnxtlt  or* 
■  made  Mmewbot  vxtciwivolj  id  Lambeth;  bniSUffonUiira  ami  Drrhj- 
p  are  the  dwtriciii  lo  which  we  ue  accBoIiMnad  to  iworiat*  trrrrj 

r  departnlCTil  of  the  |NrUery  OiaDufoclure.  

Whoever  were  lo  atlempl  to  ctaMir<r  oD  th«  trade*  and  occupi 
of  London,  and  were  to  connill  a  directory  with  a  new  to  in 
their  number,  would  perhapa  be  xmiewhal  aUrtled  to  find  It  m  ^^ 

aonirthing  like  thirtetm  or  fourtwn  btmini,  and  would  admit  that  nqr 
ctoMificBtion  •}!  tbem  under  fin  or  lix  huadlnp  muM  oecaiTily  be 
verj  iinpcrfeet  It  ib  ivM  pretended  that  the  arrai^entRrt  given  in  the 
preceding  |>*g**  ••  aDftfafaig  more  than  an  apprasimaie  aid,  or  tiMt 
we  have  g;lanc«d  at  more  tliaa  the  diier  tn  each  cIm*  ;  bat  It  majr 
perfaapa  hare  been  •faown  that,  nonteroiu  a*  are  tbe  Lottdon  trwto,  the 
nninber  which  involve  brge  tttlorj  ansngemento,  and  arc  dumttUf 
iitie  of  LoadoR,  ii  not  oo  coniidenbte  a*  waold  at  firit  appear. 

In  the  following  pagea  an  attempt  t«  made  lo  convey  ■otne  Idea  nf 
the  general  cbaraeter  of  •  few  of  our  l^iafiaa  manalactBrea,  b  the 
ibrm  of  'vinta'  to  certain  apectfied  eotaUirfiraeMa,  the  genersl 
ajrangement  and  internal  ttxmaaf  of  wMA  art  deocribed,  m  a  meoaa 
of  iUostrating  mote  diitinctlj  the  MMfartBring  detailo.  The  depart- 
nuMi  of  mannfiKtBre  oetected  are  oocb  a«,  in  awit  caMi,  pertain  la 
liwndnn  rathtf  than  to  the  ctmKrj,  tati  an  andmoM  OB  a  oeale  oaS- 
cicfldy  large  to  Inndve  MMBCilnBg  like  '  betory '  amngeraeBlf.  The 
gCBcnl  character  of  the  proeeaae*  ia  aketebaJ,  in  a  ftnn  wUd)  doea 
not  noB  at  the  completawaa  and  leehnkal  minaliniwnf  a  Cydapadja 
or  ptweticol  tmti*e,  bat  wUA,  h  I*  faopad.  vfll  com  ey  iBbrtnation 
to  thooe  who,  akboogb  not  engaged  in  ihmm  laawfatnirw^  wvnld  like 
to  knww  by  whont.  Hid  from  whence,  and  in  what  nomicr,  the  bun- 
liarly  known  commndhia  of  life  ore  prodoead. 

The  neaae  of  eAecttng  Ihii  wooU  ha««  been  wonting  bad  not  the 
pmprietan  d  the  reepectiva  raloblMiineBie  tiberaiiy  ofMed  faeititiw 
fa- injecting  the  procMoea  of  nanvbeinw,  nd  taking  dmrtaga  to 
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illuftrate  them.  Those  gentlemen  will,  perhape,  at  the  outset,  accept 
the  best  thanks  of  all  concerned  in  the  production  of  this  volume  for 
their  courtesy. 

[The  greater  number  of  these  articles  have  appeared  in  *  The  Pennj 
Magazine ;'  but  so  general  a  wish  has  been  expressed  for  their  re- 
publication in  a  separate  form,  that,  the  author  having  carefully  revised 
them,  they  are  now  given  in  a  compact  shajie,  forming  an  acceptable 
volume  for  young  persons  especially.  The  original  papers  have  been 
extensively  used  in  the  higher  classes  of  schools,  amongst  others  in 
the  Engineering  class  of  King's  College.] 
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A  DAY  AT  A  BREWERY. 


i  dwellerg  in  and  visitors  to  the  '  Great  MetropoIiB '  who  croM 
Southwark  Bridge  from  the  City  to  the  Borougli  can  scarcely  fail 
to  hnve  observed  the  array  of  tall  ehimneyB  which  meets  the  eye  on 
either  side  of  its  Eouthero  extremity  ;  each  one  serving  us  a  kind  of 
beacon  or  guide-post  to  some  large  manufacturing  establishment  be- 
neath— here  a  brewery,  iliere  a  saw-mill,  farther  on  a  h«t  factory,  a 
distillery,  a  vinegar  factory,  and  numerous  others.  Indeed,  Soutliwark 
b  as  distinguishable  at  a  distance  for  its  numerous  tall  chimneys  and 
Ae  clouds  of  smoke  emitted  by  them,  as  London  is  for  its  lliickly -con- 
gregated <;huTch-Bpires.  Let  the  reader,  when  next  tin  the  bridge, 
tingle  out  from  among  these  chimneys  one  more  bulky,  though  not 
more  lofty,  than  the  rest ;  and  this  will  point  out  the  spot  where  one 
of  those  gigantic  establishments — a  London  Brewery — is  titunicd ; 
eatablishmenta  which,  whether  we  regard  the  extent  of  the  huiUluiga 
comprising  them,  the  amount  of  invested  capital  by  which  they  ure 
maintained,  or  the  systematic  arrangenjents  by  which  the  daily  opera- 
tions are  conducted,  rank  among  the  first  in  the  kingdom^  or  indeed 
in  the  world.  Without  entering  into  the  chemical  niceties  which  arc 
involved  in  the  process  of  brewing,  or  into  a  history  of  beer  and  malt 
liquors  generally,  we  hope  ta  convey  to  the  reader  some  idea  of  tlie 
astonishing  magnitude  of  the  arrangements  and  the  labour  by  which  ii 
•pint  of  porter'  is  produced. 

On  crossing  Southwark  Bridge  to  tlie  Surrey  side  of  the  water,  the 
Bridge-road  passes  over  a  narrow  street  ninning  parallel  with  the  river, 
to  which  we  descend  by  a  flight  of  stone  steps ;  and  on  looking  oast- 
ward  along  this  street,  we  observe  large  ranges  of  buildings  on  either 
■ide,  connected  by  a  covered  bridge  or  passnge  tliirty  feet  from  the 
ground.  Theae  piles  of  buildings  form  parts  of  tlie  brewery  of  Messrs. 
Barclay  and  Perkins ;  and  on  approaching  the  end  of  the  right-hand 
range,  vte  arrive  at  another  street  leading  southward,  both  sides  <if 
which  are  in  like  manner  occupied  by  the  brewery  buildiiigs,  extending 
t«  a  distance  of  several  hundred  feet.     Proceeding  southward  along 
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this  street,  we  paw  under  a  light  and  elegant  stupenaion-bridge,  bjr 
which  communication  ia  eatabliahed  between  the  opposite  aidea ;  and 
beyond  thia  we  arrive  at  the  entrance  to  the  hrewerj,  within  which 
are  two  or  three  open  yarda  or  squarea,  surrounded  by  buildings  of  vaat 
est«nt.  The  engraving  represents  some  of  the  principal  buildinga  of 
the  brewery,  together  with  the  suspension -bridge,  taken  from  a  apot 
nearly  opposite  the  principal  entrance.  The  entrsnce  gate  is  large 
and  elegant,  and  fronting  it  ia  a  building  appropriated  aa  officea  and 
counting-houaea,  where  thirty  or  forty  clerka  are  employed. 

Nearly  in  the  middle  of  the  premises  is  a  building,  called  the  *  tun- 
room,'  in  which  some  of  the  proceases  connected  with  the  brewing 
are  conducted ;  and  from  the  leaded  roof  of  this  building  we  obtain  a 
panoramic  view  of  nearly  all  the  various  parts  of  the  brewery. 
Towards  the  north~eaat,  on  the  river  side,  is  a  wharf,  from  whence  beer 
ia  ahipped  for  exportation ;  to  the  north  are  two  large  ranges  of  malt- 
warehouaea,  separated  by  the  street  first  alluded  to,  and  connected  by 
the  covered  bridge;  westward  is  an  open  court,  containing  at  varioua 
potnts  in  its  circuit  an  engine-house  with  all  the  steam-engine  ap- 
paratus, two  water- reservoirs  for  the  supply  of  the  establishment,  a 
cooperage,  a  building  where  casks  are  cleansed,  sheds  for  containing 
empty  casks,  and  various  other  buildings :  southward  is  a  most  extett- 
•ive  range  of  storehouses,  where  the  beer  is  kept  in  vats ;  and  beyond 
these  is  a  range  of  stables  for  the  dray-horses :  to  the  south-«aat  is  the 
fining-house  and  some  of  the  storehouses  ;  and,  lastly,  eastward  are  the 
porter  and  ale  brewhouaes,  connected  by  the  suspension -bridge  pass- 
ing over  a  street  below.  Such  are  the  extensive  ranges  of  buildinga 
visible  from  the  elevated  roof  of  the  'tun-room  ;'  the  whole  covering 
K  space  of  ground  eight  or  nine  acres  in  area,  and  from  a  quarter  to  a 
third  of  a  mile  in  circuit. 

The  purpoeea  to  which  these  several  buildings  are  applied  will  per- 
haps best  be  understood  by  following  the  processes  in  the  order  actually 
observed  in  the  brewery  ;  by  tracing  the  water,  malt,  and  hops  through 
their  successive  changes,  as  far  at  least  aa  may  be  done  without  dis- 
cussing  the  scientific  details  of  the  processes. 

The  water  used  for  brewing  is  that  of  the  river  Thames,  pumped  up 
by  mean*  of  a  steam-engine  through  a  large  iron  main ;  the  main 
passing  under  the  malt-warehouses,  and  leading  to  the  reservoirs  in 
the  open  court  of  the  brewery.  The  appellation  given  to  these  cisterns 
reminds  as  of  the  fact  that  every  manufacture  has  its  peculiar  phrase- 
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ology,  not  easily  miderstoml  \>y  strangers  ;  fur  when  wp  liear  mention 
made  of  the  '  liijuor-baek,'  it  requinw  Borac  exp1&n»lion  to  show  ihut 
this  is  but  anullier  n&mu  for  '  wELter-rpeervoir ;'  water,  in  llie  language 
of  the  hrewhouse,  beinj[  'liquor.'  and  a  cistern  or  reservoir  a. '  hock.' 
Into  these  ci«temB,  ihen,  the  wnter  ix  conveycil ;  and  we  have  eeldout 
Been  a  etut-iron  structure  present  a  finer  combination  of  slrengtli  with 
elegance.  Fifteen  iron  columns,  each  nearly  lutlf  a  yard  in  diameter, 
are  ranged  in  three  ri>w«  of  five  each  ;  and  on  the  top  of  tbew;  columns 
is  the  lower  cistern,  a  cast-iron  vessel  about  tlitrty'two  feet  lung  by 
twenty  wide,  and  eevernl  feet  deep.  From  this  cistern  rise  the  supporu 
by  which  a  second  one,  about  the  same  size  as  the  former,  is  upheld  ; 
and  a  light  staircase  leads  up  from  the  ground  to  Uie  upper  cistern. 
The  whole  atructure,  reaching  an  elevation  of  probably  forty  feet,  it 
made  of  caat-iron. 

By  these  means,  then,  the  establishment  is  supplied  with  a  reservoir 
of  water  for  brewing,  the  water  (lowing  into  the  various  vessels  from 
the  cisterns  by  the  usual  kinds  of  apparatus ;  and  llie  importanee  of 
these  arrangements  may  be  judged  from  the  fact  that  a  hundred  thou- 
sand gallons  of  water,  on  an  average,  are  required  for  the  services  of 
the  brewery  every  day.  Tliere  is  a  well  nn  the  premises,  not  far  from 
the  cisterns ;  but  the  vrater  obtained  thence  is  employed  principally,  on 
account  of  its  low  temperature,  to  aid  tlie  cuoting  of  the  beer  in  hot 
weather. 

All  the  pumps  by  which  the  water  is  conveyed  &om  the  Thames  to 
tlie  cisterns  and  from  the  ciatems  to  the  brewing-veaaelB,  as  well  as 
various  machinery  tiaed  in  the  brewbouse,  are  worked  by  n  steam- 
engine  situated  near  the  water  cisterns.  'I'hcre  are  two  eiigineij ;  one 
of  forty-five  and  the  other  of  thirty  horse-power,  used  together  or 
■eporate  according  to  the  extent  of  operations  at  different  times.  Tlie 
construction  of  these  engines,  and  the  mcxie  in  which  power  is  com- 
municated from  them  to  various  purts  of  the  cstablisbment,  resemble 
those  generally  oiwerved  in  Urge  factories,  and  need  not  claim  par- 
ticular notice  here. 

A  visitor's  attention  may  next  he  directed  to  the  mall,  and  the  means 
by  which  it  is  conveyed  to  the  brewing  buildings.  On  looking  from 
the  great  brewhouse  towards  tlie  river  ho  will  probably  he  struck  with 
tlie  appearance  of  a  string  of  stui-dy  porters,  each  carrying  a  large  sack 
on  his  back  from  a  barge  at  the  river-side  to  Uie  malt -warehouses. 
TbcM  men  follow  each  other  pretty  closely,  each  one  bringing  his  sack 
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of  inalt,  woif;l)infr  Hbotit  nnF.  «ntl  n  hdf  ImiidrHl weight,  from  thft  tMfg«, 
depositing  the  cunleiiU  in  the  wiirrho(i»<>«,  and  rrttimirif;  to  tb«  hargv 
with  the  rmpty  uncle.  If  the  nifLll-warphoujM  extrnilnd  to  th»  riv«r, 
ttiplMgs  or  quarter*  of  mdt  wnuli)  prnlxihly  tw-  hauled  up  hj  r-ntnc  and 
pulley  from  ihc  hargp  lying  limifath  ;  hut  prPtntira  tinoonnpclwi  with 
the  brewery  iiitervene,  and  conB*queiilIy  Uie  wrvjcei  of  tliMe  mall- 
portcra  artr  ncccsaary.  Earh  ninn  rarrie*  hij  bag  uf  malt  into  the  warv- 
house,  up  Beveral  flights  of  sUiim,  and  rmplies  the  contrnts  into  one  of 
a  teries  of  enormous  bins  or  boxes.  Thmr  bins,  which  arc  about  two 
dozen  in  nuinher,  are  of  such  extraordinary  [liinenaioiis,  eipecially  in 
height,  that  wc  may  aay,  without  oxaggeration,  that  an  ordinary  thr<ie- 
uoried  houae, — roof,  chimney*,  and  all, — might  be  contained  and  iihut 
up  in  one  of  thsm.  Tliey  are  formed  entirely  of  wood,  and  are  snp- 
plicd  with  malt  till  full ;  the  earlier  portimis  of  the  aupply  hcing  in- 
troduced at  a  door  half-way  up  the  bin,  aftorwaril*  closrd  up. 

Aa  the  northern  mall-warchoURp  w  separated  by  a  street  from  the 
brewery  buildings,  the  mall  originally  deposited  there  u,  when  wanted. 
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conveyed  from  the  north  to  the  south  WHrcbouee  by  an  ftrrangement  of  a 
very  curious  kind.  At  the  lower  pari  of  ihe  front  of  each  malt-biu  u 
a  little  sliding  door,  eight  or  ten  inches  wide  and  rnlhcr  more  in  height, 
which,  when  slid  upwards,  allows  the  malt  to  rush  out  with  great  quick- 
ness; and  at  these  doors  another  set  of  malt-porters,  such  as  axe  re- 
presented in  the  cut  in  page  20,  sre  employed  whenever  the  malt  is  to 
be  transferred  from  the  north  to  the  south  warehoiue.  Each  man 
brings  a  basket  covered  with  leather,  aiid  capkhle  of  holding  about  two 
bushels,  to  a  shelf  or  stage  beneath  the  sliding  door;  opens  the  latter; 
fills  hia  basket  with  malt;  takes  it  on  his  bsck  by  means  of  a  strap 
held  in  the  hand,  and  carries  it  to  a  large  funnel  or  '  hopper,"  into  which 
he  empties  the  malt.  In  this  manner  each  man  will  frequently  carry 
four  hundred  loads  in  a  day,  of  two  bushels  each,  from  the  bine  to  the 
funnel ;  and  ea  all  the  men  deposit  their  loads  of  malt  in  the  same 
funnel,  it  is  natural  to  look  to  this  as  the  immediate  channel  of  com- 
mmiication.  Dipping  hito  this  fiuinol  is  an  apparatus  called,  in  the 
language  of  the  brewery,  a  *  Jacob's  ladder,'  consisting  of  an  endleia 
leather  band,  passing  round  rollers  at  the  top  and  hoiiora,  and  carrying 
a  series  of  tin  buckets,  each  capable  of  holding  about  two  quarts.  Aa 
the  hand  travels  vertically  up  and  down,  each  bucket  in  turn  dips  into 
the  malt,  becomes  filled,  travels  upwards  to  the  tiip  of  the  building, 
and  empties  its  contents  upon  a  canvas  cloth  ;  the  buckets  arc  thus,  in 
fact,  substitutes  for  porters,  each  one  in  turn  conveying  its  two  quarts 
of  malt  up  to  the  top  of  the  building. 

The  cloth  on  which  the  malt  is  emptied  is  stretched  across  the  street 
from  the  north  to  the  south  malt-warehouse ;  and,  to  understand  its 
action,  we  most  beg  the  reader  (claiming  pardon  for  the  homeliness  of 
the  simile)  to  imagine  a  jack-towel  passing  horixontally  across  the 
street,  and  stretched  over  rollers  at  the  two  ends.  Each  little  bucket 
pours  its  contents  on  the  upper  stage  of  this  towel  or  cloth,  which  is 
called  a  '  carrier ;'  and  the  deposited  heaps  travel  from  the  north  to  the 
south  warehouses,  the  lower  stage  of  the  cloth  at  the  same  time  return- 
ing empty  in  the  opposite  direction.  The  covered  passage  containing 
this  cloth  or  '  carrier'  is  that  which  meets  the  eye  whon  looking  east- 
ward Iiom  the  South  work -bridge  Road ;  and  it  was  by  this  passage 
that  we  crossed  from  the  north  to  the  south  malt-wnrehoufle. 

thus  traced  the  malt  in  its  progress  from  one  warehouse  to 
the  other,  we  nest  watched  its  preparation  for  the  brewing  processes. 
Tile  malt  which  hod  been  originally  deposited  in  the  bins  of  the  south- 
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ern  varehouHe,  m  well  m  thnt  which  is  brought  from  the  nortborn,  is 
emptied  into  one  common  funnel  or  'hopper;'  the  former  being 
brought  in  baakets  by  another  sel  of  mult-men  from  the  bins,  and  the 
latter  flowing  down  a  pipe  from  the  endless  'carrier*  cloth.  From  this 
funnel  the  malt  descends  through  a  pipe  into  a  lower  receptftcle  in  the 
mill  or  grindiiig-room,  and  ia  taken  up  by  a  second  "Jacob's  ladder'  ta 
D  hopper,  or  receptacle  in  the  upper  part  of  the  mill-room,  from  which 
it  descends  into  one  or  other  of  the  grinding  (or,  rather,  crushing) 
machines  represented  in  the  subjoined  cut.     Each  of  these  machines 


contains  a  pair  of  steel  rollers  rotating  nearly  in  contact,  by  passing 
between  which  the  malt  becomes  crushed  into  the  state  called  grift. 
This  grist  may  have  any  degree  of  fineness  suitable  for  the  kind  of 
malt-liquor  to  be  produced,  by  regulating  the  distance  between  the 

A  third  'Jacob's  ladder,'  much  larger  than  either  of  the  others, 
carrieB  the  grist  from  the  grind  ing-room  to  a  height  of  sixty  or 
seventy  feet  in  the  middle  of  the  great  brewhouse  and  near  its  roof; 
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^^Ktere  ihe  grist  is  deposited  in  varioui  dtuineU,  of  whicli  we  eliAll  lutve 
^^B)S[>eak  presently.  Tlie  stages  or  UtyEre  of  these  'Jacob'*  IftJdera.' 
^^B,  HtUer,  the  aacemling  and  ilescending  liuliler,  arc  eacli  encloaed  in 
^^^Biroii  trunk  or  cue  extending  the  whole  length ;  iho  ucending  ladder 
luiving  thh-  buckeU  full,  wbile  those  of  the  descending  ladder  ore 
empty.    The  subjoined  cut  ibows  the  appcarnnce  of  two  of  the  buekel* 


ttirough  an  open  door  in  the  iron  cnee.  The  backets  and  the 
Hs  leather  bund  to  which  they  are  attached  are  act  in  motion 
ij  machinery  connected  with  one  or  botli  of  the  rollers  at  the  endi 
of  the  ladder;  and  when  we  state  that  these  backets  raise  up.  on 
erage  of  the  whole  year,  more  than  two  tliousand  two  hundred 
■lers  of  malt  per  week  (for  tbia  is  the  ([nantity  required  for  the 
ery),  it  will  be  allowed  that  this  '  Jiicoh's  ladder'  is  a  moH  indws- 

Of  the  great  brewbouse  itself,  to  which  we  have  now  arrived,  it  is 
no  easy  task  to  give  a  description.  Tlie  first  effect  on  the  mind  of  ft 
ttnuiger  is  a  state  of  bewUilerment,  which  is  not  removed  till  matters 
arc  viewed  a  little  more  in  detail.  The  dimensions  of  the  room  arc  so 
ng  utensils  reach  to  such  a  height,  and  the  pumps,  pipes, 
er   apparatus  ore  so   thickly  arrangnd   on  every  sid*. 
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tW  imlflM  we  follow  the  actiul  brewing  proceMet  in  tbeir  regnbr 
order,  the  whole  usembUge,  to  the  mind  of  a  viaitor,  becomei  k  dwh 
of  confiuion. 

In  the  firft  place  the  reader  miut  imagine  a  room  nearijr  equalling 
We*tniiniter  Hall  in  magnitude,  built  entirely  of  iron  and  brick,  and 
uninterrupted  hj  diatinct  floors  or  partitions,  so  m  to  be  open  from  the 
ground  to  the  roof,  except  where  atages  and  platforms  occur  in  varioiu 
part«  and  at  varioua  heights.  The  room  is  lighted  bj  eight  lof^ 
windows  on  the  east  side ;  and  all  round  the  walls  just  betow  the  roof 
are  openings  for  the  exit  of  steam.  The  principal  part  of  the  room  is 
occupied  \>j  ten  enormous  piles  of  brewing  vessels,  reaching  from  the 
ground  to  a  great  height.  Without  troubling  ourselves  with  de- 
tailed measurements,  it  will  be  sufficient  to  state  the  average  diameters 
of  all  these  vessel*  at  about  twenty  feet ;  and  the  arrangement  of  them 
is  as  follows : — The  piles  of  vessels  are  ranged  in  two  rows  of  five 
each,  occupying  the  greater  part  of  the  length  of  the  room,  parallel 
with  the  windows.  Thoae  nearest  to  the  windows  consist  of  a  square 
iron  vessel  called  an  '  onder-back*  (i.  e.  lower  cistern),  near  the  ground ; 
above  this  a  circular  vessel  called  the  '  mash-tun ;'  above  this  again  a 
square  wooden  box  called  a  '  malt-case ;'  and,  highest  of  all,  a  pipe  to 
convey  malt  into  this  case.  Each  one  of  the  set  farthest  removed  from 
the  windows  consists,  near  the  bottom,  of  a  large  furnace;  above  this, 
a  copper-boiler  enclosed  in  brick-work,  and  capable  of  holding  nearly 
twelve  thousand  gallon* ;  above  this  again,  a  vessel  called  a  '  copper- 
pan  ;'  and  at  the  top  a  '  copper-back,'  for  receiving  the  wort  previous 
to  it*  being  boiled  with  the  hops.  These  ten  piles  of  ve**el»,a*  before 
stated,  occupy  the  chief  part  of  the  brewhouae ;  but  there  ia  also,  near 
each  end,  a  very  capacious  square  vessel,  called  a  'hop-back,'  or  'jack- 
back.'  The  pumps,  pipes,  iron  platforms,  iron  flights  of  stairs,  Ac. 
are  very  numerous,  and  distributed  in  various  parts  of  the  building ; 
but  they  are  altogether  subsidiary  to  the  large  pile*  of  vessels  just 
alluded  to. 

Let  us  now  see  how  Au-  it  may  be  practicable  to  explain,  in  a  brief 
manner,  the  purposes  to  which  these  huge  vessels  are  applied.  To  aid 
the  description,  we  give  a  sectional  representation  of  the  principal 
vessels  and  working  apparatus.  The  reader  is  supposed  to  be  looking 
southward,  with  the  windows  on  the  left  hand,  and  to  have  before  him 
a  vertical  section  of  all  the  vessels  in  one  of  each  of  the  live  pairs 
alluded  to  above,  together  with  the  long  '  Jacob's  ladder,'  and  the  malt- 
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crushing  apparatus  in  die  building  In  the  right  of  Uie  grew  brewhimsi?. 
~  lott  of  liie  vessels  and  apparatua  bave  the  names  atuched,  whereby 


lh«  mder,  hj  ocouiuiwl  reference  to  the  ruI,  can  follrm  the  roudiM  | 
uf  proremea. 

To  begin  at  the  bcginiun^.  let  us  suppose  tiie  fiirniice-fir«  to  b* 
lightol.  The  door  of  ench  furnace  u  oppoBite  the  wealem  wall  of 
huildiug ;  and  &  piuMBgc  leads  alung  the  tides  of  the  fumacM,  with 
runiocr-doora  on  llie  one  hmi'l,  and  largr  rrlUrs  or  receptacle*  fofj 
coals  on  the  othpr,  one  in  front  of  each  of  the  5ve  furnaces.  ThsM:] 
cgIUtb  are  auppHMwiih  coals  in  a  very  Ingenious  manner.  The  coal^. 
when  brought  to  the  brewery,  nnr  placed  in  a  coal-yard  or  cimrt, 
frnm  thenre  are  conveyed  to  another  receptacle  within  tlie  hrewhrniM.. 
Here  a  hoi,  capable  of  holding  about  two  saoLs,  ih  filled  with  coals,' 
drawn  up  by  means  of  tackle,  placed  Upon  a  very  ingenioua  nulway 
situated  between  the  wall  and  the  funiartw,  pnratlel  to  both,  and 
wlicfllfld  along  till  it  comra  over  any  one  of  the  five  coa1-colUr«,  wbrrs 
it  IB  oniptied.  The  coals  required  for  th«  brewery,  about  twenty  tons 
per  duy,  are  thus  conveyed  o^ipoaite  to  the  doom  of  all  the  Ainiacea 
with  great  eiuB.  Tlio  form  of  each  furnace,  and  the  details  of  ita 
nrrangement,  do  not  require  pnrticulaf  notice;  but  it  is  worthy  of 
reinurk,  that  the  smoke  from  all  the  Airnacen  enters  one  lar^  «iiliter> 
raneous  flue,  which  conducts  it  to  a  ehimney  situated  in  the  open 
court,  detached  from  every  other  building.  '  Thin  chimney  is  a  line 
specimen  of  brickwork,  rising  to  a  lieight  of  a  hundred  and  twenty 
feet,  and  being,  fVom  its  bulky  area,  a  conspicuous  object  from  th« 
bridge. 

The  coppers,  which  are  immediately  over  the  furnacet,  are  em- 
ployed in  the  firit  place  to  heat  water  for  extracliug  the  xaceharine 
matter  from  the  malt,  and  afterwanU  to  boil  the  malt-extract  thus 
obt«ino<l.  Tlie  water  is  brought  from  the  large  reservoirs  in  the  open 
court,  through  pipes,  to  the  ' copper-jtan'  and  also  tu  the  cop])er;  and 
at  certain  limes  and  in  certain  quantity  is  allowed  to  flow  into  the  cop- 
per, where  it  gradually  acquires  the  temperature  proper  for  the 
proci'ss  of  *  mashing,'  or  that  by  which  the  extract  is  obtained  from 
the  mult. 

All  kinds  of  malt  liquor  may  be  shortly  characterised  as  being  extnicte 
of  malt,  boiled  with  or  without  hoj«.  and  then  fermented ;  so  that  the  main 
procufaea  are  those  of  extracting,  or  'mashing,' boiling,  and  fermenting. 
l"he  water  in  the  copper  is  for  the  first  of  these  processes;  and  wlule 
it  is  gradually  heming,  the  malt  is  being  conveyed  to  the  '  mash- 
Wa  have  before  atatcd,  tliat  ths  crustied  malt,  or  'grist,'  is  conveyed. 


A  DAY  AT  A  BBBWBaV.  » 

hy  a  long  *  Juofa'i  Udder,'  nearly  to  tbo  top  of  the  brewhoiiM.  Hen  the 
buckets  depocit  their  contents  into  a  nnall  venel,  trom  which  five  i^pes 
nunify,  each  pipe  leading  to  one  of  the  '  malt-cases.'  The  top  of  each 
pipe  has  k  kiod  of  iliding  door  or  portcullis  dnwn  acroM  it,  bj  the 
nianagement  of  which  the  grist  may  be  made  to  descend  whichever  of 
the  pipe*  may  be  desired.  The  malt-case  is  merely  a  receptacle  to  hold 
aofficient  malt  for  one  mashing,  until  lucb  time  as  that  process  i«  to  be 
conducted ;  and  when  this  time  arrives,  four  valves  are  opened  in  the 
bottom  of  the  malt-case,  whereby  the  malt  speedily  falls  into  the '  masb- 
tun.'  This  last-named  vestel  is  circular,  and  is  provided  with  a  double 
bottom,  the  upper  one  of  which  is  pierced  with  very  amall  boles :  the 
space  between  the  two  bottoms  is  pieced  in  commtmication  with  the 
copper  by  mean*  of  «  pipe,  and  a  few  large  holes,  closed  with  plugs  ot 
taps,  occur  in  the  lower  or  true  bottom. 

This  being  the  amuigement,  and  the  mash-tun  being  supplied  with 
malt,  a  proper  quantity  of  water  is  allowed  to  flow  from  the  copper  to 
the  space  between  the  two  bottoms  of  the  tun ;  and,  percolating  up- 
.  wards  through  the  small  holes,  it  mixes  with  the  malt.  The  malt  and 
the  water  are  then  stirred  about  by  means  of  a  maahing-nuchine  set  in 
rotation  by  the  eteam-engiiie ;  and  after  this  has  continued  for  a  certain 
length  of  time,  the  water,  which  now  contains  a  large  proportion  of 
malt-extract,  is  allowed  to  flow  from  the  tun  into  the  square  'under- 
back,'  the  taps  in  the  bottom  being  turned  on  for  this  purpose,  and  the 
holes  in  the  false  bottom  being  too  small  to  allow  any  of  the  malt  to 
pasB.     The  liquor  thus  produced  is  called '  wort.' 

A  pump  is  next  broug^  into  requisition,  to  pump  the  wort  from 
the  *  under-back'  into  the  copper.  He/e,  for  the  first  time,  onr  atten- 
tion is  directed  to  the  hops.  Host  persons  are  aware  tfaat  it  is  the 
flower  of  the  hop-plant  which  goes  by  the  geneml  name  of '  hops,'  and 
that  this  imparts  a  peculiar  bitter,  without  which  beer  would  not  be 
recognised  as  such.  The  hop-&owen  are  pressed  into  large  canvas 
bags,  and  in  that  state  arc  craiveyed  to  the  brewery,  where  they  aro 
Tanged  in  large  warelMmaes  near  the  brewhoose  till  wanted.  The  bags 
are  hauled  up  into  the  brewhonse,  conveyed  to  the  upper  part  of  the 
copper,  and  the  bops  thrown  in  atadoor  in  the  copper  called  the'  man- 
bole'  (this  being  the  hole  at  which  the  men  go  in  to  clean  the  copper 
after  each  brewing).  The  wort  and  the  bops  are  then  boiled  together, 
nittii  the  flavour  of  the  latter  is  sufficiently  imparted  to  the  former,  th« 
hop*  being  eonstantlj  stirred  by  a  rotating  macbiiM  called  a  '  louaer.* 

c  2 
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The  boiled  wort  next  descends,  through  a  shoot  or  trunk,  from  the 
boUer  to  a  verj  large  square  vessel,  called  a  '  hap-back'  (almost  hidden 
behind  the  mash-tun  in  our  section).  As  the  hops  as  well  as  the  liquid 
descend  through  the  shoot,  the  hop-hack  is  provided  with  a  perforated 
false  bottom,  through  which  the  wort  flows,  leaving  the  hops  above  the 
perforation.  The  capacity  of  this  veuel  cannot  be  lees  than  four 
thousand  cubic  feet ;  and  when  filled  with  boiling  wort  and  hopa,  the 
clouds  of  steam  rising  from  the  open  surface  are,  as  maj  easily  be  ima- 
gined,  moat  profuse. 

The  wort  is  pumped  from  the  hop-back  into  '  coolers ;'  but  before  we 
follow  it  in  this  process,  it  may  be  desirable  to  say  a  few  more  words 
respecting  the  great  brewhouse.  Three  of  the  coppers  and  three  of 
the  ma«h;tun8,  with  the  accompttnying  vesaela,  are  employed  for  the 
brewing  of  porter,  while  the  others  are  for  ale :  one  hop-back,  too,  is 
for  porter,  and  the  other  for  ale.  The  fermentable  matter  obtained 
from  the  malt  is  not  all  extracted  at  one  time ;  and,  therefore,  the 
'grist'  is  covered  with  hot  water  two  or  three  times,  the  extract  or 
tnlusion  each  time  being  called  a  *  mash.'  The  hops,  in  like  manner, 
do  not  lose  all  their  valuable  qualities  by  once  boiling,  and  are,  there- 
fore, used  again,  in  fresh  portions  of  boiling  wort  In  order  to  convey 
the  drained  hops  back  again  to  the  copper,  a  number  of  men  strip  off 
their  upper  garments,  and  get  into  the  hop-back,  where  they  shovel 
the  wet  hops,  still  scalding  hot,  into  a  tub  or  bucket,  which  is  drawn 
up,  wheeled  along  a  stage,  and  emptied  into  the  coppers.  This  opera- 
tion has  rather  an  extraordinary  appearance,  for  the  men  are  enveloped 
in  steam,  and  are  moreover  liable  to  severe  injury  if  any  of  the  hot  wet 
hops  touch  the  upper  and  unclothed  parts  of  their  bodies.  The  hopa 
from  the  porter-brewing  are  re-conveyed  to  the  coppers  in  this  way ; 
but  those  from  the  ale-brewing  are  carried  up  by  a '  Jacob's  ladder,'  which 
dips  at  the  lower  end  into  the  hop-hack,  and  empties  the  hops  into  the 
boiler  at  the  top.  When  the  malt  and  the  hops  are  thoroughly  spent, 
they  are  thrown  into  the  street,  and  thence  carted  away,  the  one  under 
the  name  of '  grains,'  to  be  used  as  food  for  cattle  and  swino,  and  the 
other  as  manure. 

Adjoining  the  western  side  of  the  brewhouse  are  large  ranges  of 
buildings,  through  which  the  wort  passes  in  the  subsequent  processes. 
"Die  first  process  necessary  after  draining  from  the  hops  is  a  rapid  cool- 
ing, which  is  effected  in  a  manner  softicwhat  striking  to  a  stranger. 
At  the  upper  part  of  a  lofty  building  are  two  spacious  cooling-floors. 


«  hoi 
oci 
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Lher ;  Uie  siJes  of  the  roonie  being  open  for   the  frre  ac- 

Each  floor  is  of  iniroenBe  extent,  perfectly  level,  and  jier- 

^tly  clean,  and  cxposea  a  Kurface  of  not  It^as  than  ten  thousand  equore 

The  floor  is  dividM  into  compartmenta   by  raiaed   ledges  a  few 

•a  in  height,  and  into  the  compiirtments  thus  formed  llie  hot  hc^r 

ort  is  imtnped  from  the  hop-back.     The  surface  of  the  slrnluni  tif 

being  so  very  large  in  proportion  to  the  depth,  the  air  wliit-h  la 

wafted  over  it  from  the  open  aides  of  the  room   cooU  tlie  beer   iji   a 

short  space  of  time.     In  some  particnlar  states  of  the  weiilher,  when 

the  heer  is  not  cooled  with  sufficient  rapidity  by  these  menns,  it  is 

Ipoased  through  a  refrigerator,  in  wliich  it  b  brought  into  cJose  coniiec- 
lion  with  cold  spring  water,  thus  effecting  a  rapid  ivduction  of  tern- 
oeraturp. 
Our  vbit  next  led  us  into  that  part  of  the  building  where  ihc  process 
of  fermentation  is  carried  on.    The  cold  beer  v  wort  is  allowed  to  flow 
into  four  enormoussquarefermentingvesBelslechnically  called 'Bijuares;' 
and  in   these  wooden  vessels,  one  of  whicb  will  hold  fifteen  hundreil 
barrels  of  beer,  the  li^uid  is  fermented  with  yeast  for  a  certain  space  of 
s.     On  ascending  a  ladder  to  look  itito  nnenf  these  square-s,  a  visitor 
only  remarks  the  singular  appearance  of  the  thick   masses  of  yenst 
iCovering  the  surface  of  the  beer,  but  soon  becomes  sensible  of  the  suf- 
ating  fumes  of  the  gas  emanating  from  tt  and  hovering  in  a  kind  of 
the  surface. 

itine  of  operations  next  takes  us  to  a  •paciotu  room  called 
the  *  tun-room,'  in  the  lower  part  of  a  building,  of  which  the  middle 
Btory  is  occupied  as  hop-lofts  and  the  upper  as  the  coolers  just  alluded 
to.  This  tun-room  contains  nearly  three  hundred  cylindrical  vessels, 
ranged  with  great  regularity  in  about  twenty  rows  of  fifteen  in  a  row. 
each  vessel  holding  upwards  of  three  hundred  gallons.  Tliese  vessels 
are  called  '  rounds,'  and  pipes  and  cocks  are  so  arranged  at  the  butlom 
of  each  as  lo  allow  them  to  be  filled  with  beer  from  the  fermenting 
squares,  at  a  certain  stage  in  the  process.  Between  the  rows  of  vessels 
are  long  troughs,  into  whicb  the  yeast,  worked  off  by  the  beer  tlirough 
«  hole  in  the  top  of  each  veBsel,  is  (inducted  along  a  sloping  shoot  or 
inel,  a  mode  of  arrangement  represented  in  the  next  cut.  Tliis 
I'oceas  of  working  off  the  yeaat  is  called  '  cleansing,'  and  is  important 
the  future  quality  of  the  beer;  and  although  it  is  a  process  some- 
dirty  and  unpleasant  in  small  or  domestic  breweries,  yet  here  all 
is  clenn,  regular,  and  orderly :  indeed  thia  it  not  the  only  proof  which 
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mich  an  cflabliBhiricnt  afforci*  l.hni  the  largr  cxti-nt  <>t  thp  operntinn* 
i*  iL'  vrry  circumDtaiiL-i>  wljidi  leail*  to  c|p«nly  and  orilprly  arrange- 
ment, from  the  nlmolute  nccouity  of  ec-unouiUing  room  and  lime. 

Sunk  ill  the  flonr  of  tlto  tun-rucim,  IwnrBth  tlie  '  ruundi,'  a  an  ob' 
long  Uuik,  linod  thmughoiit  with  white  Dutch  tilc«,  utd  intended  for 
die  occuional  rdcoption  of  b«er.  This  tank  would  float  a  hargc  of  no 
mean  aiz«,  being  about  a  bundred  feet  In  lengtli  and  twenty  in 
breadth. 

On  proceeding  weitwanl  ihmagh  the  brewery  from  tlie  main 
Milrancc,  all  the  building*  which  wo  havo  yet  described  are  sitnatcd  at 
till)  right  liand ;  bnt  we  have  now  to  criist  In  the  suutlicrn  range, 
separated  from  ilio  otlipr  by  an  nveuue,  over  which  a  large  pipe  erosBpg 
to  convey  the  beer  from  tlie  '  riiunds '  to  the  «ore-vat*.  These  VBt«  are 
contained  in  a  eoncs  of  ttore-ronms,  apparently  almuat  interminable : 
indeed  all  tliat  we  have  hitherto  aaid  ne  tii  vastnets  'u  much  cice«d«il 
by  the  array  which  here  nieeta  tlie  eye.  On  entering  ibe  store-build- 
ttigs,  we  were  struck  with  tile  alienee  which  reigned  throughout,  «o 
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difierent  from'Qte  biutle  of  the  manufacturing  departments.  Ranges 
of  buildings,  branching  oat  norih,  MUth,  ea«t,  and  west,  are  crammed 
as  full  of  vats  as  the  circular  form  of  Uie  vevela  wilt  permit;  some 
larger  than  others,  but  ill  of  such  dimensions  as  to  baffle  one's  common 
notions  of  'great'  and  'small.'  Sometimes,  walking  on  the  earthen 
floor,  we  pass  immediately  under  the  ranges  of  rats  (for  none  of  them 
rest  on  the  ground),  and  may  then  be  said  to  have  a  stratum  of  beer 
twenty  or  thirty  feet  in  thickneHS  over  our  heads:  at  another,  we  walk 
on  a  platform  level  with  the  bottom  of  the  vats ;  or,  by  ascending  steep 
ladders,  we  mount  to  the  top,  and  obtain  a  kind  of  bird's-eye  view  of 
these  mighty  monstera.  Without  a  guide,  it  would  be  impossible  to 
tell  which  way  we  are  trending,  through  the  labyrinth  of  buildings  and 
lofts,  surrounded  on  all  sides  by  vats.  At  one  small  window  we  catch 
a  glimpse  of  a  churchyard,  close  under  the  wall  of  the  storehouse ; 
and,  on  further  examination,  we  find  that  the  buildings  belonging  to 
the  brewery,  principally  the  store-rooms,  hare  gradually  hut  completely 
enclosed  a  small  antique-looking  churchyard,  or  ratlier  burial-gvound 
(for  it  does  not  belong  to  any  parochial  cbordi).  Id  this  spot  many  of 
the  old  hands  belonging  to  the  establishment  have  found  their  last 
resting-place,  literally  surrounded  by  the  buildings  in  which  they  were 
employed  when  living. 

The  apace  occupied  as  store-rooms  may  in  some  measure  be  judged, 
when  we  state  that  there  are  one  hundred  and  fifty  vats,  the  average 
capacity  of  each  of  which,  large  and  small  together,  is  upwards  of  thirty 
thousand  gallo'ns.  The  town  of  Heidelberg,  in  Germany,  baa  gained 
a  sort  of  celebrity  for  possessing  a  tun  of  vast  dimensions,  capable  of 
holding  seven  hundred  hogsheads  of  wine ;  but  there  are  several  vata 
among  those  here  mentioned,  in  each  of  which  the  Heidelberg  tun  would 
have  "ample  room  and  verge  enough"  to  swim  about.  Fig.  7  is  a 
sketch  of  one  of  the  largest  vata,  which  contains  about  three  thousand 
barrels,  of  thirty-six  gallons  each,  and  weighs,  when  full  of  porter, 
about  Ave  hundred  tons ! 

Leaving  this  array  of  vats — these  silent  giants  of  the  brewery — we 
next  visited  the  ale  department,  of  which  little  has  yet  been  saidl  The 
distinction  between  ale  and  beer  is  well  known  by  the  taste,  but  is  not 
easily  described  in  words :  ale  is  of  greater  specific  gravity,  lighter 
coloured,  more  transparent,  and  less  bitter  than  porter.  Whether  or 
not  we  assent  to  the  dictum  of  Autolycua,  in  the  '  Winter's  Talc,'  that 
a  "qtiart  of  ale  is  a  dish  for  a  king,"  it  is  certain  that  a  malt  liquor 
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more  ur  Iph  reapinbliTig  the  ftle  of  itiiiiJem  luiiea  vra»  much  i 
Among  o\u  furcfttxheri  ci-'nturie*  agti. 

U  vftu  mvntiuned  in  a  former  poregrnph,  thai,  two  out  of  the  five  aeta 
of  brewing  vrwflii  are  employed  for  tlie  browing  of  ule.  THmc  two 
are  at  the  nortJiprn  end  of  t)ie  brewhoiuo,  aiul  nre  uaeil  nearly 
Mine  way  m  the  portrr  vessels.  The  water  is  cotiveyeii  from  the  cb- 
tem  to  the  copper,  and  there  heated  ;  tite  crushed  malt  is  introduced) 
first  into  the  nialt-case,  and  then  into  the  niuh-tun ;  hot  water  is  allowed 
to  tlow  lo  thia  malt  from  the  hiiiler ;  the  mushing  procesa  rullows,  and 
ihe  wort,  when  drained  off  from  the  mall  into  the  imder-back,  is  pumped 
iiitu  the  boiler ;  the  hop*  are  introduced  and  boiled  with  the  wort ; 
and,  Inslly,  the  whole  ccmtenln  of  tlie  copper  flow  into  the  hop-back, 
where  the  wort  ia  itrained  from  the  hops.  All  this  nearly  resembles 
tlie  pruceas  followed  in  porter-brewing ;  but  the  hot  ale-wort  travels 
by  a  very  different  roule.  Wo  bave  alluded  to  an  elegant  iron  sua- 
pe  nil  ion- bridge,  which  paases  over  a  Hired  from  iho  great  brcwhouae  to 
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K  building  termed  the  "  Ale-lirewerjr."  Along  the  bottom  or  floor  of 
this  bridge  are  laid  three  pipes,  one  to  convey  gaa  for  lighting  the  alc- 
brcwery,  another  for  cold  water  from  the  cistrma,  and  h  third  for  con- 
veying tJie  hot  ale  from  the  hop-hark  I"  tJie  coolerB  in  the  ale  depart- 
ment. This  latter  Btructure,  nearly  fire-proof,  is  built  with  much 
eleganre,  and  consists  of  the  necessary  rooms  for  the  completion  of  thf 
ale-brewing.  The  hot  ale-wort,  passing  from  the  hop-back  over  rhc: 
suspension-bridge,  ia  conveyed  to  the  top  of  the  ale-brewery,  where  il 
L  b  spread  out  on  two  cooling- floors,  separated,  like  those  in  the  porter- 
"brewery,  into  compartments  by  means  of  raised  ledges,  and.  like  them 
also,  exposed  to  the  free  acceea  of  air  on  all  sides.  The  cooling  being 
effected  by  exposure  on  these  flours,  and  aflerwards  by  passing  through 
a  refrigerator,  the  ale-wort  descends  to  tlie  story  containing  the  fer- 
menting vessels,  which  is  on  a  level  with  the  suspension -bridge ;  and 
s  vessels,  some  square  and  others  round,  the  wort  fer- 
s  the  state  of  ale.  Again  descending,  die  ale  enters 
'  to  undergo  the  process  of  cleansing.  About  threi- 
■  lnindre<l  and  fifty  cylindrical  casks,  or  'rounds,'  each  containing  abotii 
a  hundred  and  fifty  gallons,  are  ranged  in  great  order  throiigliout  this 
large  room ;  and  here  the  nle  remains  till  in  a  fit  state  to  be  vatled. 
Once  again  descending,  we  arrive  at  the  level  of  the  street,  where,  passing 
through  a  dark  spacious  store-room,  we  see  immediately  overhead  an  un- 
interrupted range  of  vats,  into  which  the  nle  flows  from  the  'rounils.' 

The  water  conveyed  over  the  suspension -bridge  i»  deposited  irj  a 
cistern  at  the  lop  of  the  ale-brewery,  and  from  iheiice  flows  lo  the 
various  stories  as  required.  Adjoining  thr  southern  end  of  this  build- 
ing are  large  ranges  of  storehouses  occupied  by  ale-vnts. 

KWe  now  again  cross  to  the  principal  range  of  buildings,  and  offer 
few  remarks  descriptive  of  llie  mode  of  filling  the  butts  with  beer. 
be  butts  in  which  the  beer  is  conveyed  to  the  publicans,  and  whicli 
e  BO  well  known  in  the  streets  of  London,  contain  one  hundred  and 
jht  gallons  each.  A  hose,  similar  in  form  to  those  which  are 
lached  to  fire-engines,  is  connected  at  one  end  to  a  hole  in  one 
the  vats,  and  at  the  other  to  the  bung-hole  of  the  butt,  the  latter 
jng  placed  on  the  ground  with  that  hole  uppermost.  Then,  by  meBr:S 
of  a  lap  or  valve  governed  by  a  handle,  the  beer  is  made  to  flow  from 
the  vat,  through  the  hose,  to  the  butt  or  barrel;  and  wlien  one 
"  1  this  way  filled,  the  end  of  the  hose  is  quickly  transferred 
the  hole  of  a  second  butt,  which  is  filled  in  a  similar  maimer. 
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Fig.  B  rcpniwMiU  a  man  ennagocl  in  thia  proccM  of  'drawing  off.' 
which  U   nffrcled  in  cclliirt  nn  ihe  levui  of  tlie  gnwA,  of  whicli  ihtn    , 


«*  •cvenl.  Some  of  the  itorc-vnt»  arc  rangod  round  those  rHlara;! 
wliile  r.tin«i>  which  u-if  iii  a  greater  distance  are  placed  in  connwUun  % 
with  the  cellar*  by  pipr*  and  hoie. 

Moat  pprsons  pnrliapB  are  aware  that  mnlt  liqtinrR,  afler  firmentn-  I 
tion,  require  a  jiroceM  called  'filling,'  t"  render  iljeiii  more  cleftr  and  I 
iranRptrent.     Thit  liquid  with  whit^  thi«  i«  effcctcil  is  niade  at 
brewery ;  and  on  viaiting  the  building  where  tlii;  nuuiufaclure  lakes 
place,  we  found  that,  »niaU  ns  ii  the  ({uantity  rmiuired  for  each  liutt  of 
hcer,  the  proceM  is  conducted  on  n  cnnaiderahle  scale.     The  huilding 
is  at  the  litft  hand  of  the  principal  entrance  to  the  brewery,  and  ccnv- 
eisU  i)f  three  or  four  stories  or  tiers,  each  filled  with  square  vessels,  in    ; 
which  the  fining  liquid  (a  solution  of  isinglnu  and  other  analogous  sub- 
stances) is  prepared.     A  very  small  quantity  of  this  liquid  iti  use 
every  butt  of  beer. 
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Weflward  of  ihe  main  bodyofibe  brewery  buildings  is  s  large  pnvml 
looking  ftcross  wbich  towards  the  north-west,  we  evpinl  such  an 
of  butu,  puncheons,  lind  bnrreU  u  Mtciled  no  small  surprisn. 
were  not  filled  willi  beer  or  «le,  but  had  been  brought  empty 
ftwm  the  cellBTS  of  the  publicans,  to  be  repaired  and  cleansed  Iwfore 
again  using.  One  of  the  undeviating  rule*  in  theae  e»tab!iahment«, — 
the  goIdcD  rule,  indeed,- — is  to  observe  the  greatest  eleniiliuess  in  every 
part  of  tbe  processes ;  nearly  every  vessel,  targe  and  tnudl,  however 
frequently  it  may  be  emptied  and  filled,  and  in  wbatevrr  part  of  the 
operntions  it  may  be  employed,  is  cleaused  ader  each  lime  of  \mt\K 
acconling  to  the  nature  or  condilioii  of  tlie  liquid  contained  iu  (if 
vessel,  80  is  there  a  particular  mode  of  cleansing  adopted.  Tbe  butlc 
in  which  the  l>eer  is  conveyr^d  from  the  estahlisbment  arc  especially 
attended  to  in  this  respect.  A  cbininey  at  the  we«l  end  of  the  yard 
^ints  out  llie  spot  where  the  cleansing  or  stearuing  house  is  situated, 
hich  llie  process  is  conducted  in  an  ingenioua  manner.  Thr 
barrels  to  be  clesjtsed  are  ranged,  n  certain  number  at  a  time, 
ind  tlie  sides  of  the  building,  immediately  over  a  horizontal  pipe 
inlAining  atoam  from  an  adjacent  boiler ;  and  from  this  pipe  a  number 
of  jets  or  short  pi]ies  branch  upwards,  «id  ]ittBS  inla  the  bung-holes  of 
tile  casks,  one  to  each  cask. 

But  thew;  casks  are  Dot  only  cleansed  after  every  time  of  using,  tbey 

inspetteil  rmd  measured ;  and  if  any  leakages  or  iiijiiries  appear, 

ns  of  repair  arc  at  hand.      Adjoining  the   building  where  the 

cleansing  is  effected,  a  very  large  cooperage  is  seen,  occupying  three 

f  a  aqiiare  courL     Here  we  trod  our  way  willi  some  difficulty 

;  casks,  old  and  new, — iron  hoops  that  had  seen  hard  service,  and 

destined  to  replace  ihciu,— staves  of  various  shapes  and  sizes, — 

uid  all  tlie  tools  and  working  apparatus  -neccasary  for  a  cooperage  on 

large  scale. 

Under  a  range  of  sheds  ftrrming  part  of  the  circuit  of  the  large  open 
:  casks  which  have  either  been  repaired  and  cleansed,  or 
waiting  for  tliose  operations.  Therj;  they  lie,  side  by  side,  one  on 
idler,  one  behind  ajiotlier,  in  a.  solid  mag»  of  ejttraordinary  eilent. 
idea  of  tbe  number  of  casks  lying  here  ready  to  be  filled  may 
bo  formed  from  tbe  fact  that  the  whole  number  of  butts,  puncheons. 
barrels,  uid  similar  vcsseU  belonging  to  tbe  eatabliehmeiit  is  between 
■i«ty  and  seventy  thousand ! 
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employed  in  each  part  of  the  brewing  processes,  nor  the  particular 
time  of  day  at  which  they  commence ;  but  the  reader  will  probably 
suppose  that  the  operations  are  continued  by  night  as  well  as  by  day. 
The  coppers  are  almost  uninterruptedly  in  use,  and  rekys  of  workmen 
succeed  each  other  to  attend  them.  But  not  only  within  the  brewhouse 
is  activity  displayed  betimes  in  the  morning ;  in  the  open  court,  long 
before  sleepy  London  has  roused  its  head,  the  draymen  are  busy  in 
hauling  up  the  butts  of  hevT.  and  placing  them  on  the  drays.  So 
many  butta  are  sent  out  from  the  establishment  every  day,  and  the 
advantage  of  conveying  them  in  drays  through  the  metropolis  at  as 
early  an  hour  aa  possible  is  so  great,  that  by  four  o'clock  in  the  morn- 
ing nil  is  bustle  and  activity — clerks  and  foremen  superintending  the 
operations,  and  men  working  the  cranes  by  which  the  butta  are  lifted 
from  the  cellars  to  the  draya.  The  form  of  these  drays,  of  which 
seventy  or  eighty  are  constantly  at  work,  ia  familiar  enough  to  every 
Londoner ;  and  we  doubt  not  that  the  ears  of  rawiy  passers-by  woald 
ho  grateful  for  the  addition  of  springs  or  some  other  appendage  to  the 
drays,  whereby  their  rattling,  shaking,  deafening  progress  over  tie 
pavpd  streets  might  be  in  some  degree  subdued ;  we  believe  that  some- 
thing of  the  kind  has  been  already  adopted. 

If  the  brewers'  drays  are  well  known  in  London,  what  shall  we  say 
of  brewers'  horses?  Who  ever  mistakes  a  brewer's  horse  for  any 
other  ?  who,  tliat  baa  ever  passed  one  day  in  the  London  streets,  has  failed 
to  remark  these  noble  but  unwieldy  creatures,— unwieldy  from  very 
strength?  And  the  drnynien  too:  here  are  specimens  of  the  "physical 
man  !"  The  horses  seem  made  for  the  men  and  the  men  for  the  horsee; 
Mid  we  can  hardly  fancy  such  horses  driven,  or  ridden  Indy-wise,  ex- 
cept by  such  ni^n.  In  tlie  course  of  our  visit,  we  passed  round  the 
extensive  stables  where  the  horses  belonging  to  the  brewery,  nearly 
two  hundred  in  number,  are  kept.  Here  were  marks  of  the  same  well- 
organiaed  system,  the  same  cleanliness  and  order,  as  so  many  other 
parts  of  the  estAblishmeiit  present.  Southward  of  the  little  burial- 
ground  and  of  the  store-buildings  is  a  very  large  paved  court,  around 
which  are  the  stables  and  subsidiary  offices :  here,  a  dwelling-house  and 
laboratory  for  the  veterinary  surgeon,  under  whose  care  the  health  of 
the  valuable  stud  is  placed  :  there,  a  blacksmith's  shop,  provided  with 
the  necessary  arrangements  for  shoeing  horses :  farther  on,  a  harness- 
maker's  shop,  where  necessary  repairs  to  the  harness  are  effected. 
But  the  principal  of  theae  buildings  are,  aa  may  be  supposed,  the  stables, 
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one  range  of  which  extends  nearly  three  hunted  feet  in  length.  A 
clear  passage  leads  throughout  from  end  to  end,  the  horses  being 
ranged  on  either  side  with  great  regularity ;  galleries  or  lofts  for  pro- 
render  above  them ;  and  an  open  space  for  ventilation  along  the 
middle  of  the  stables.  At  one  end  of  the  long  stable  is  a  building  in 
which  the  provender  is  prepared  for  the  horses:  a  small  8t«am-engine, 
of  five  or  six  horse  power,  works  machinery  by  which  the  oats  are 
'  bruised  or  crushed  before  being  given  to  the  horses  (a  modem  praC' 
tice,  productive  of  much  benefit  to  the  health  of  the  animal) ;  and 
another  machine  by  which  the  chaff  is  cut.  By  an  ingenious  arrange- 
ment, the  waste  steam  from  this  engine  can  be  directed  into  a  water- 
trough,  whereby  any  desired  temperature  may  be  given  to  the  water 
which  the  horses  drink. 

In  our  ramble  through  the  brewery,  we  came  to  a  building  where 
"Barclay,  Perkins,  and  Co.'s  Entire"  stared  us  in  the  face  in  all 
shapes,  colours,  and  sizes ;  some  boards  higher  tlian  they  were  wide, 
others  wider  than  high ;  some  flat,  some  convex ;  some  with  gold 
letters  on  a  green  ground,  others  on  red.  These  were  the  inscription- 
boards,  so  well  known  in  the  London  streets,  and  so  puzzling  to 
strangers,  who  cannot  conceive  what  the  "  Co.'s  Entire  "  means.  It 
appears  that  in  bygone  times,  beer-retailers  were  wont  to  sell  a  kind 
of  liquor  called  half  and  half,  that  is,  half  ale  and  half  'twopenny,' 
which  had  to  be  drawn  from  two  casks.  Afterwards  a  tasl«  waa 
gradually  acquired  for  '  three-threads,'  a  compound  of  ale,  beer,  and 
twopenny,  which  the  retailer  was  necessitated  to  draw  from  three 
casks, — a  process  so  troublesome,  that  it  led  to  the  brewing  of  a  kind 
of  beer  which  should  combine  the  qualities  of  these  three  sorts,  and 
which,  being  drawn  entirely  from  one  cask,  obtained  the  name  of 
entire  butt  beer.  The  circumstances  under  which  the  necessity  arose 
have  long  since  passed  away ;  but  the  term  is  still  retained.  The 
inscription  boards,  which  inform  us  whose  "Entire"  is  sold  by  the 
publican,  are  made  in  the  part  of  the  establishment  to  which  we  alluded 
above.  One  shop  is  devoted  to  the  carpenters  who  prepare  the  boards, 
and  another  to  the  painters  and  gilders  who  finish  them. 

Before  concluding  our  necessarily  hasty  sketch  of  thia  vast  establish- 
ment, we  may  observe  that  it  is  something  more  than  a  brewery  :  it 
is  a  memorial  of  pest  times,  carrying  us  back  to  the  period  when  the 
Globe  theatre  occupied  part  of  the  site;  and  later,  when  Dr.  Johnson 
was  domiciled  in  an  apartment  over  the  entrance  gate.     In  Boswell's 
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*I.if(!  of  JofanMin '  there  ar«  DUTDeroua  iMten  and  TcpoTU'nf  con- 
vnntiona  ri^lotbg  mom  or  l«u  b>  the  brewer;' ;  but  without  nitering 
upon  theae,  w*  may  bripfty  Mate  how  Dib  grrait  lexicugraphu-  became 
coniici^tcNl  witli  thin  «pot 

It  ftpp««r«  that  in  tlic  ewly  jmrt  of  Uil-  Insi  century  t]i«  brewery 
faelunged  to  a  Mr.  K&Wy,  who  n^ap*!!  h  fortiinr  ilicrr,  and  Upon  ihe 
marriage  of  whose  daughter  lo  Lord  Cobhain  the  hrfwcry  wu  sold  to 
thd  rider  Mr.  Thridc.  I'hrftltr  wu  nn  active  nnd  libeml  man ;  became 
aheriffof  the  county,  and  M.P.  for  the  borough;  and  ilied  in  1158, 
leaving  his  property  lo  a  son  whom  he  luu!  eduraleil  libcrnlly.  Thi« 
•on  marrird  n  WnUh  lady  nf  good  family,  aiid.  to  uir  the  word*  of 
Boewell,  "although  b  aillurnt  r.ircumilwicfs,  he  had  good  mum 
enough  to  carry  on  hi»  father's  trade,  which  wa«  of  such  eiteni,  that 
1  remember  be  uncR  told  me  he  would  not  quit  it  for  an  annuity  of 
trn  thousand  a  yrair ;  '  Not,'  enid  he,  '  thai  I  get  trn  lliousand  a  year  hy 
it,  but  it  is  nn  Citatc  to  my  family.'  "  Thr  brnr  brpwpil  by  Thrale 
nt  rtic  period  hert^  alludtid  to  wai  about  thirty  thousand  Imrrels  snnually, 
not  onc-twcIM  part  of  the  quantity  now  brewed  in  the  same  establish- 
meut,  which  produces  as  much  a*  the  nine  principal  breweries  did  in 
1760.  In  1765  Dr.  Johnson  wm  introduced  to  Mr.  and  Mrt  ThraTe 
by  Malone;  and  from  that  time  till  tli«  brewer's  death,  Johrifon  tivM 
almostentiretyin  their  houses,  at  the  brewery  and  at  Streaiham.  Before 
llie  fire  at  the  brrwcry  in  1K)2,  the  room  was  pointed  out,  near  th« 
gate,  in  which  the  Doctor  wrote  many  of  hi*  most  celebrated  produc- 
tions, more  particularly  his  Dictionary.  In  1781  Mr.  Thrale  died,  and 
as  be  had  no  sons,  the  eieciitor*.  of  whom  Dr.  Joluison  was  one, 
deemed  it  desirable  to  difi]>otte  of  the  brewery.  It  was  sold  jointly  to 
Mr.  Barclay  and  Mr.  Perkins  (ilje  latter  of  whom  had  been  the  super- 
intendent of  llie  brewery)  for  the  enormous  sura  of  one  hundred  and 
thirty-ftve  tliousand  pounds!  Biiswell  relates:  "  Wlien  the  sale  of 
Thmle's  brewery  was  going  on,  Johnson  appeared  bustling  about,  with 
an  ink-horn  and  pen  in  his  button-hole,  like  an  exciseman ;  and  on 
being  asked  what  he  really  considered  to  be  tlie  value  of  the  property 
which  was  to  be  disposed  of,  mid,  'We  are  not  here  to  sell  a  parcel  of 
boilers  and  vaU,  but  the  potentiality  of  growing  rich  beyond  the  dream 
of  avarice." 
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Tbb  object  of  the  next  visit  takes  us  up  the  river  to  tho  vioinity  of 
Chel»ea.  Lei  us,  then,  get  on  board  one  of  the  little  river-steamer*, 
proeeed  in  that  direction. 
After  parsing  under  Vauxhall  Bridge,  we  stop  for  n  few  mninenta — 
everybody  now  knows — at  the  Nine-Eims  pier,  and  thence  proceed 
iward  towariU  the  termination  of  the  route  at  Chelsea.  On  the  left 
the  S<iiith  London  Water-worke.  as  well  as  factories,  ware- 
housra,  and  wharfs  of  diiTerent  kinds ;  at^d  then  arrive  at  the  river-side 
house  BO  well  known  to  all  nmateur  boatmen  as  llje  '  Red  HoUBe.' 
-On  the  ri^ht,  after  passing  a  gas-factory,  we  see  the  noble  manufaelur- 
*  ig  premises  of  Me.s(rs.  Cubitt,  i)ie  builders,  with  ilie  chimney  inclosed 
lied  square  tower,  llien  we  come  to  the  London  Steel- 
works ;  beyond  which  is  the  Belgrave  Dock ;  aiid  WMlwsrd  of  both 
tall  chimneys,  one  of  whieh  points  out  the  Chelsr-a  Water 
works,  and  tlie  other  the  distillery  of  MeEsrs.  Octavius  Smith  and  Co., 
the  establishment  to  which  our  attention  is  here  directed.  This  lalter- 
lumed  chimney  is  conspicuous  from  ihe  river  on  account  of  its  prn- 
celsbraled  obelisk  called  '  Cleopatra's  Needle '  having 
a  model  in  its  cnnstniction ;  and  although  the  summit 
has  been  somewhat  shorn  of  its  beauty  by  a  lighlning-stroke,  ihe 
symmetry  of  its  form  is  still  observable.  The  river-front  of  this 
fixrtory  presents  to  view  a  dock,  whereinlo  barges  laden  with  corn  and 
coals  fur  ihe  factory  are  conveyed  to  be  unladen. 

The  entrance  to  the  distillery  is  on  tlie  eastern  side ;  and  on  enter- 
ing the  outer  gates  we  find  ourselves  in  an  irregularly-shaped  open 
court,  aurronnded  hy  huitdinge,  of  wbich  several  are  seen  on  Fig.  1. 
On  the  \eh  ore  large  granaries,  in  which  the  grain,  after  being 
hoisted  from  barges  in  the  dock,  is  stored.  Beyond  tliese  we  see 
various  buildings  connected  with  the  etill-rooin,  comprising  a  cylin- 
drical worm-tub  of  very  large  dimensions,  water-tanks  and  cooling- 
lanks  at  a  considerable  elevalion,  store-warehouses,  &c.     In  front  are 
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the  offices  and  coundng-hoiues ;  bounded  on  the  right  hj  vartom  work- 
•  sbopt  for  smiths,  millwrights,  coppersmiths,  carpenters,  and  other* 
engaged  in  the  repair  and  adjustment  of  the  apparatus  used  in  the 
distillery.  On  the  right  of  the  entrance,  and  extending  to  a  consider- 
ahle  distance  northward,  are  the  mill  and  the  brewhouae,  wherein  all 
those  operations  are  conducted  which  precede  the  actual  distillation. 
Stahlea  and  other  outhouses  occupy  other  parts  of  the  area;  while  the 
open  court  presents  a  busy  acene  of  traffic  :  here  waggons  being  laden 
with  casks  about  to  leave  the  distillery ;  at  another  spot  yeast  being 
brought  in  from  the  great  London  breweries ;  at  a  third,  '  grains ' 
being  carted  for  conveyance  to  the  dairies;  and  at  a  fourth,  men  filling 
barrels  with  '  spent- wash,'  to  be  carried  away  as  a  fattening  ingredient 
for  cattle  and  pigs. 

Before  describing  the  operations  of  this  establishment,  it  may  be 
well  to  explain  briefly  the  meaning  generally  attiiched  to  the  terms 
'  distillation '  and  '  distillery.'  All  kinds  of  grain,  such  as  wheat,  rye, 
barley,  oats,  &c.,  whether  in  the  raw  or  the  malted  state,  as  well  as  the 
juices  of  fruits,  of  the  sugar-cane,  of  potatoes,  of  beet-root,  and  of 
many  other  vegetable  suhstances,  contain  certain  elements  which,  by 
peculiar  processes,  are  capable  of  being  converted  into  ateohot  or 
tpirit.  Distillation  always  forms  one  of  these  operations ;  but  it  is 
preceded  by  others  which  vary  according  to  thi  nature  of  the  ingre- 
dients employed.  The  various  liquids  known  by  the  names  of  brandy, 
rum,  whiskey,  hollands,  gin,  spirits  of  wine,  cordials,  and  compounds, 
all  contain  the  alcoholic  principle,  developed  to  a  greater  or  less  ex- 
tent by  the  process  of  distillation.  French  brandy  is  produced  from 
wine;  West  Indian  rum  from  sugar  or  molasses;  and  British  spirit, 
whether  called  by  the  name  of  spirit  of  wine,  British  brandy,  British 
rum,  whiskey,  or  gin,  from  com.  In  every  case  the  substance  which 
undergoes  the  process  of  distillation  is  a  sweet  liquid ;  but  the  means 
whereby  this  sweetness  or  saccharine  quality  is  brought  about  differ 
according  to  circumstances.  The  different  qualities  presented  by  these 
various  liquids  depend  partly  on  the  alcoholic  strength,  partly  on  the 
substances  whence  they  are  produced,  partly  on  the  berries,  herbs,  and 
seeds  with  which  they  are  flavoured,  and  partly  on  ihe  mode  in  which 
the  manufacture  is  conducted. 

We  are  thus  prepared  to  understand  that  the  operations  of  a  British 
distillery  relate  to  the  extraction  of  the  alcoholic  principle  from  various 
kinds  of  grain.    We  must  next  bear  in  mind  that  the  extract  produced 
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from  thig  grain  is  brewed  before  being  distilled  -.  it  is  in  fact  converted 
into  a  kind  of  beer  before  that  changf  ia  induced  which  leads  ta  the 
production  of  spirits  Hence  it  follows  Uut  man^  of  the  operations  of 
ft  distillery  resemble  those  of  a  brewery.  The  brewer  and  the  dis- 
tiller alike  extract  a  saccharine  substance  from  grain  (principally 
nutted  in  respect  to  brewing,  but  more  generally  rate  for  distilling), 
by  the  process  of '  mSBhing ;'  and  alike  subject  this  sweet  liquid,  called 
'worts,'  to  fermentation.  The  fermented  liquor,  modified  in  a  parti- 
cular way,  forms  '  beer '  at  the  brewery ;  whereas  in  a  distillery  it 
obtains  the  name  of '  wash,'  and  is  the  liquid  which  undergoes  the  sub- 
sequent process  of  distillation. 

The  staple  ingredient,  then,  at  the  distillery,  is  grain ;  and  this,  in 
reference  to  the  estahlbhment  to  which  our  attention  will  be  now 
directed,  is  brought  in  barges  belonging  to  the  Rrm.  These  barges  are 
laden  from  the  vessels  which  bring  the  grain  from  various  ports,  the 
grain  being  brought  in  sacks  containing  four  bushels  each.  The  dock 
ia  so  contrived  that  the  barges  can  float  in  at  high-water,  and  pass  im- 
mediately under  the  granary,  into  which  the  sacks  are  hoisted  from  the 
barge  by  means  of  tackle  of  the  usual  kind.  The  granary  is  a  large 
brick  building,  having  three  extensive  floors,  on  which  the  grain  ia 
stored.  This  grain  consists  of  both  the  malted  and  the  raw  kinds, 
the  relative  qualities  of  which  may  be  thus  briefly  noted: — that  malt 
is  barley  which  has  undergone,  on  the  premises  of  the  maltster,  a  pro- 
cess calculated  ti>  render  it  more  fitted  for  the  purposes  of  the  brewer 
than  barley  or  other  grain  in  the  raw  or  unmalted  state ;  but  that  the 
distiller  can  employ  either  raw  or  malted  grain  according  to  circum- 
stances. Malt  being  much  more  expensive,  on  account  of  the  duty, 
than  raw  grun,  the  distiller  usually  employs  as  little  of  the  former  as 
the  nature  of  the  process  requires.  The  proportion  is  now  frequently 
one  part  of  malt  to  ten  or  twelve  of  raw  grain;  the  raw  grain  being 
varying  mijitures  of  wheat,  barley,  rye,  and  oats,  according  to  the  state 
of  the  market;  but  more  than  half  of  the  entire  ingredients  is  gene- 
rally raw  barley. 

On  one  of  the  granary  floors  might  he  seen  a  heap  of  about  two 
thousand  quarters  of  kiln-dried  barley,  lying  in  a  stratum  five  feet 
thick,  and  waiting  to  be  conveyed  to  the  mill.  All  the  grain  required 
at  the  distillery,  about  forty  thousand  quarters  per  annum,  passes'thus 
through  the  granary;  and  when  about  to  be  ground  into  meal,  it  is 
conveyed  to  a  room  immediately  over  the  mill-room,  and  discharged 
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through  trap-doors  in  the  floor  into  cloOi  pipe*,  which  conduct  it  to  tb^ 
millitnnra.  To  the  mill-room  we  next  dvteeni;  where  wr  spo  rix 
pain  of  niiII-«lone«,  ranged  in  a  drol*',  and  wt  in  rooliun  by  a  ahaft 
from  the  EUam-eiigLit>  rising  «p  in  Oio  <;pntrp  of  tlip  group.  Tbaav 
•iz  psira  of  tU>n»a,  kept  wlioUy  or  partially  at  worV  according 
t:irl^uI^ nances,  grind  all  thr  raw  grain;  wliile  tin*  malt 
through  a  'crushing-mill,"  cnnninting  mainly  of  iwn  roll 
nearly  In  roniaci.  The  object  of  thia  differencp  ia,  thai  the  distlili 
requires  to  crush  the  mall,  iMtead  of  ^hiding  it — thn  internal 
stance  bring  by  this  meaitH  softened  or  dixinlegrat^il  without  cuttii 
the  husk,  a  precaution  which  is  not  fumid  necesaiiry  in  the  c 
raw  grain. 

A  visitor  mmtt  expect  to  lenvr  this  mill-room  ns  white  u  b  n 
nor  it  he  less  plentifully  sprinklnl  witli  meal  when  lie  descends 
room  bentialh.  This  lower  room  conuins  a  vertical  cylindrical  parti< 
tion,  having  wlUiin  it  the  mectuuiiom  whereby  tlie  mill-stonca 
rtttated  In  the  room  above,  and  around  it  pipes  or  openings,  ttirough' 
which  tlie  gnmnd  meal  descends  from  the  mills.  Tlie  mill-men  faM«n 
sacks  to  thcsQ  openings,  arid  thiii  receive  the  meal  as  it  descends,  beated 
Ui  a  temperature  of  perhaps  lOC^  hy  the  friction  of  the  stonea. 
I-'ig.  2  represents  the  general  nature  of  the  operations  in  both 
these  floors  of  the  mill ;  the  upper  division  showing  the  puiiition  o# 
llie  millstones  in  the  room  above,  and  llio  lower  allowing  the 
of  the  ground  meat  in  the  room  beneath. 

We  next  trace  the  meal,  thus  ground,  to  the  brewliotise,  through 
gallery  or  covered  way,  leuling   from   the  south   to  the  nortli  de[Mir 
ment  of  the  cslabliihment.     In  this  hrewhousc  are  tlirco  large  coppery 
each  provided  with  a  fireplncn    undemcnth,  and  the  whole   capable 
containing  about  RfVy  thousand  gallons ;  tliese  are  for  the  purpose 
hrating  the  water  wherewith  the  brewing  process  is  effected.     1 
most  important  vessels  in  the  brewhouse  are  the  '  mash-tuns,'  two 
immber:  these  are  ca«t-iron  circular  vessels,  upwards  of  twenty  feet  In 
diameter,  and  each  ciipable  of  containing  twenty  thousand  gallons ;  each 
is  provided  with  a  double  bolloin,  one  above  the  other,  havin 
vacancy  between  them,  and  the  upper  one  being  pierced  with  smnU 
holes  an  inch  or  two  apart,     From  the  middle  of  esich  tun  i 
tical  shaft,  set  in  mntirjn  by  a  steam-engine,  and  acting  iip<in  horizontal 
arms,  studded  with  spikes  or  pins  on  all  sides;  this  apparatus,  by  rots- 
ting  both  horizontally  and  vertically,  efTectually  stirs  and  agitates  any 
ingredients  wliich  may  he  in  the  tun. 
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All  being  md;  far  the  brewing,  hot  wUer  u  admitted  to  the  '  msab- 
tone'  by  pipea  leading  from  the  coppers;  while  ground  meal  ia thrown 
in  at  th^opcn  top  of  esch  tun.  The  nclcB  of  ground  meal  are  atored 
in  the  mill  adjoining  the  brewhoiue,  and  are  from  thence  wheeled  to 
the  tun  on  low  hand -carriage!.  Thia  ia  a  very  bustling  scene  when  a 
'  maahing '  ia  about  tii  commence,  ten  or  a  dozen  men  being  employed 
to  wheel  in  the  Mcks,  discharge  the  meal,  and  return  for  another  cargo. 
We  may  here  remark  that  the  water  ia  conveyed  to  the  coppers  from  a 
very  large  cast-iron  tank,  or  '  liquor-lwck,'  on  another  part  of  the  pre- 
mises :  it  ia  pumped  into  this  tank  from  a  reservoir  sunk  below  the 
level  of  the  ground  in  the  nurth-weat  part  i)f  the  premiaea,  the  reser- 
voir being  supplied  by  a  pipe  leading  from  the  Thames  at  a  point 
within  the  limits  of  low-water ;  so  that  a  constant  supply  of  water  i« 
thus  obtained. 

The  crushed  malt,  the  ground  grain,  and  the  liot  water,  being 
admitted  into  the  tuns  in  the  requisite  proportions,  the  rotating  stirrer 
or  '  mashing- machine'  is  put  into  aiTtinn,  whereby  the  solid  and  liquid 
ingredients  arc  so  completely  mixed  up  together,  that  the  water  is 
enabled  to  extract  the  iiacchariiic  elements  from  the  meal.  Men  are 
also  employed   with   long-handled  instruments  to  itir  the  sediment, 
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^h  might  otherwise  reroajn  at  the  bottom ;  and  a  ic«ne  a  then 
eeented  such  as  is  shown  in  Fig.  3.  Tliese  operations  continue 
for  two  or  three  hours,  during  which  a  striking  chemicul  change  hai 
been  going  on.  Kleal  consists  principally  at  glvlen  uxd  itarrh ;  and 
by  the  agency  of  water  and  a  sufficient  tempemturc  this  starch  becomes 
converted  into  sugar.  The  precise  explanation  of  this  change  iiivolvi's 
chemical  niceties  into  which  we  need  not  enter ;  hut  it  will  be  suffi- 
cient to  say,  that  the  wat*r,  converted  into  '  worts '  by  ibe  process  r>f 
mashing,  acquires  a  sweet  though  sickly  taste,  arising  from  the  starcli 
of  the  meal  having  been  converted  into  sugar. 

When  the  '  mashing '  has  been  continued  to  a  certain  estwit,  five  or 
sis  pipes  arc  opened,  through  which  the  '  worts '  are  allowed  U}  flow  into 
cost-b-on  cisterns  called  '  under-backa,'  in  a  cellar  beneath.  The  meal 
is  retained  by  the  upper  or  false  bottom  of  the  niasb-tun.  which  thus 
acts  aa  a  sieve  or  strainer,  allowing  notliing  but  liquid  to  pass  through 
tlie  jierfomtions.  The  meal  does  not  lose  nil  its  saccharine  quality  by 
this  first  mnsbing  :  it  is  therefore  '  mashed '  a  second  and  a  third  time, 
in  fresh  portions  of  water ;  producing  '  worts  '  of  less  and  less  strength. 
As  to  tlie  number  of  limes  that  th«  mashing  is  repealed,  the  quantity 
of  water  used  for  a  given  weight  of  meal  at  each  masliing,  the  tempera- 
ture of  the  water,  and  the  length  of  time  during  which  the  mashing  is 
ed — these  are  points  on  which  each  individual  manufacturer 
his  skill  and  Judgment,  and  may  possibly  V1U7  considerably 
in  diderent  e-stabliahments.  When  the  saccharine  quEdi^es  of  the  meal 
are  as  far  as  possible  extracted,  the  residue,  under  the  name  of '  grains,' 

Rcarrieil  out  to  the  grain-siage,  in  the  yard  of  the  distillery,  thence  to 
sold  IIS  food  for  cattle. 
From  the  under-backs,  the  '  worts*  are  pumped  up  to  the  coolers  or 
oling-floors,  occupying  the  upper  portion  of  a  building  contiguous 
to  the  brewhouse  on  the  north.  These  floors  are  covered  or  pavod  with 
cast-iron  plates,  three  or  four  feet  square,  and  joined  edge  to  edge  j 
raised  ledges  are  placed  across  the  floors  at  certain  distances,  to  divide 
them  into  compartmcnta ;  and  into  the  sballow  cells  or  tniys  Urns 
formed  the  hot  wort  is  introduceil.  Tlie  whole  floor,  upwards  of  a 
hundred  and  fifty  feet  in  length,  becomes  thus  covered  with  a  stratum 
oF  hot  liquor  five  or  six  inches  deep,  which  is  speedily  cooled  hy  the 
access  of  air  from  open  windows  on  all  sides  of  the  coolers.  This 
speedy  cooling  is  necessary  to  prevent  the  acidification  of  the  sweet 
wort,  a.  result  which  has  a  tendency  to  follow  when  the  cooling  is  loo 
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slowly  effected.  There  are  two  of  thwe 
cijoling- floors,  boili  paved  whh  ca»i-iron 
pUtes,  and  both  arranged  in  a  similar 
manner.  Such  a  mode  of  cooling  ii 
very  prevalently  adopted  in  the  large 
breweries  and  diatillpricB ;  thoug;h  in 
some  casea  'refrigerators'  are  employed, 
in  which  the  hot  wort  passes  through 
pipes  exposed  externally  to  a  current  of 
cold  water.  It  is  merely  a  question  of 
expediency  as  to  which  method  is 
employed ;  for  the  principle  is  the 
same  in  both  cBses,  viz.,  the  rapiil  ab- 
■traction  of  heat  by  a  medium  colder 
than  the  wort  itself.  In  Fig.  4  is 
represented  one  of  these  floors,  covered 
with  the  hot  liquid,  nnd  suppltsd  with 
certain  pieces  of  apparatus  whereby  a 
current  of  cool  air  is  more  efTectiully 

Frc)m  the  coolers  the  wort  descends 
into  the  'fermBnting-backs,*  a  aeries  of 
square  vessels  of  enormous  dimensions : 
they  are  sixteen  in  number,  each  about 
thirty  feet  long  and  half  as  wide,  having 
an  aggregate  capacity  of  nearly  half  li 
million  gallons.  Here  the  liquid  ia  ex- 
posed to  the  action  of  yaast,  bought  for 
that  purpose  of  the  great  porter-brew- 
ers :  the  alcoholic  fermentation  ensue*, 
whereby  the  sugar,  which  had  been  de- 
veloped from  the  grain  during  the  pro- 
cess of  mashing,  becomes  converted  into 
alcohol  or  spirit.  This  is  one  of  the 
delicate  of  all  the  operations,  whi 
in  a  brewery  or  a  distillery,  requirini^ 
extensive  knowledge  both  of  the  principles  of  cliemistry  and  of  pt*©. 
licai  results.  The  nature  of  the  process  may  be  brieHy  explained 
as  follows : — The  wort,  inconsequence  of  coutiining  n  considerable 
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niiit  of  lacclutruie  mattnr  in  soIutioTi,  is  lienvier  than  wnUr ;  and 
inufftcturera  expreas  the  degree  of  density  by  stating  liow  in&tiy 
tnds  heavier  a  barrel  uf  wort  is  than  a  barrel  of  water.  Whatever 
'  be  the  ilreiigth  of  the  wort  actually  obutined  in  any  one  mashing, 
tiller  is  confined  to  certain  limit*  when  he  transfert  the  niingled 
wort  to  the  fermenting- tun  ;  for  he  ia  obliged  by  Ihw  to  bring  the 
wort  to  a  specific  gravity  somewhere  between  1"030  and  1  "090,  water 
being  I'OOO.  I'hia  specific  gravity  becomes  gradually  leaseiied  in 
the  fermenting-backs,  by  the  gradual  conversion  of  the  sugar  into 
alcohol  ;  this  latter  named  liquid  being  very  much  lighter  than  water. 
The  specific  gravity  is  in  fact  brought  down  very  near  to  iliat  of  di*' 
lilled  water,  and  tlie  wort,  now  denominated  '  wash,'  may  be  considered 
as  a  mixture  of  alcohol  and  water,  containing  B  «:nuU  qu&nlity  of  an  es- 
sential oil,  a  little  sacchnrine  matter,  and  one  or  two  oilier  substances. 
We  now  come  to  that  part  of  tbe  distiller's  operations  where  it 

I  desirable  to  speak  of  the  relations  between  the  manufacturer 
dthe  Excise.  The  system  of  Bupervision  wliereby  the  revenue 
spirits  is  collected  ia  a  remarkable  instance  of  Excise  machinery, — 
upervision  rendered  important  by  ihe  large  revenue  annually  collected, 
d  by  the  comparatively  small  number  of  establishments  from  which 
t  payments  are  made.  The  single  firm  whose  establishment  forms  the 
bject  of  our  present  noticn  is  said  to  pay  no  less  a  sum  than  300,000i. 
n-yeor  to  government  in  duty  on  the  spirits  manufactured  ;  and  as  the 
duty  per  gallon  ia  estimated  on  spirits  of  one  particular  degree  of 
strength,  Uie  utmost  caution  is  necessary  in  testing  all  the  spirits  pro- 
'  ",  US  a  guarantee  tliat  every  sample  shall  pay  a  duty  exactly  pro- 
nnte  both  to  its  quantity  and  its  sirengtli.  As  agents  on  the  part 
I  government,  there  are  excise-officers  almost  constantly  present 
:ry  distillery,  day  and  night.  They  succeed  each  other,  one  or 
et  a  time  as  may  be  necessary,  after  intervals  of  eight  hours  ; 
I  periods  being  from  six  in  the  morning  till  two  in  the  afternoon, 
a  thence  to  ten  at  niglil,  and  from  thence  lo  six  the  next  morning. 
1  act  of  parliament  by  which  distilleries  are  now  regulated  was 
1  in  1825.  By  its  provisions  no  distiller  is  allowed  to  commence 
t  till  he  has  procured  a  licence,  which  licence  is  to  be  re- 
1  annually;  nor  is  he  allowed  to  keep  on  his  premises  a  still 
a  certain  capacity,  The  number  of  stills,  chargers,  receivers, 
f,  employed  by  him  ia  also  placed  under  certain  restrictions  ;  and  the 
uttne  is  marked  out  as  to  the  mode  in  which  the  liquid  sliall 
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pau  from  one  veuel  to  another  in  the  process  of  diitill&tion.  The 
number  of  openings  in  the  principftl  vesaels  \a  ezprewljr  stated ;  and 
the  most  ecrupulou*  care  ia  taken  that  nothing  shall  p«H  from  one 
vesael  to  another  without  flowing  through  a  pipe  provided  with  a  cock 
or  valve  of  which  the  excise-officer  has  the  key.  He  ii  provided  with 
keys  whereby  he  can  lock  up  the  furnace-doors,  lock  up  the  stilli,  and 
in  ftict  exercise  a  most  thorough  control  over  all  the  operations.  In 
order  furtlicr  to  facilitate  the  supervision  of  the  excise- ofEcers,  the 
brewing  and  the  distilling  take  place  in  alternate  periods  ;  one  portion 
of  time  being  appropriated  to  the  preparation  of  *  wash,'  or  '  fermented 
wort,'  in  the  brewery,  anil  the  next  to  distillation  of  spirit  from  the 
wash  thus  produced.  On  paying  a  visit  to  a  distillery,  therefore,  we 
are  likely  to  find  one-half  of  the  operations  suspendeil,  according  u  it 
may  happen  to  be  brewing-time  or  distilling-timc.  These  complex 
arrangements  arise  principally  out  of  the  peculiar  mode  in  which  the 
duty  is  estimated,  fur  not  only  is  the  spirit  tested  as  to  {)uantity  and 
strength  during  and  after  [lie  process  of  distillation,  but  the  si>eciftc 
gravity  of  the  '  wort '  and  of  the  '  wash  '  is  taken,  the  one  heavy  and 
the  otlier  light,  and  an  assumption  is  made  that  a  given  quantity  of 
spirit  will  result  from  a  given  diifcrencc  in  tlicHc  two  specific  gravities. 
If  it  happens  tliat  the  actual  quantity  of  sjiirit,  ascertained  after  the 
distillation,  differs  from  the  hyptjthetii^al  quantity  arising  from  the  pre- 
vious calculations  of  the  iifficer,  ho  gives  to  the  government  the  '  bene- 
fit of  the  douht,'  and  charges  duty  on  the  higher  quantity,  whicliever 
that  may  happen  to  be.  The  mode  in  which  this  double  system  of  com- 
putation ia  likely  to  check  improvements  in  manufacture  forms  a 
delicate  subject,  into  whicli  we  cannot  hero  enter. 

We  shall  now  be  prepared  to  follow  a  routine  of  processes  in  which 
the  excise-officer  is  an  important  personage.  We  have  explained 
that  the  '  wort,'  or  sweet  liquor  arising  from  the  mashing,  fcrnicnta  in 
the  fermen ting-backs  until  its  sjwcific  gravity  is  greatly  reduced,  and 
its  saccharine  quality  exchanged  fur  one  more  alcoholic,  lliis  liquid, 
now  called  '  wash,'  is  conveyed  to  a  vessel  called  the  '  wash-cliarger,' 
as  the  first  step  in  the  distilling  process.  In  order  that  the  inlentiona 
of  the  law  may  be  carried  out,  which  prohibit  the  simultaneous  brew- 
ing and  distilling  in  one  establishment,  the  buildings  are  detached,  or 
at  lesat  conveniently  divided.  The  still  house,  to  which  attention  may 
next  be  directed,  is  a  large,  irregular  building  occupied  by  the  vessels 
immediately  connected  with  the  distillation ;  the  princiiwl  of  these 
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veaaela  being  called  '  chargen,'  '  stills,'  and  '  receivera ;'  the  first  to 
■uppl^  tlic  second,  and  the  third  to  receive  the  product  A  glance 
through  this  building  enables  a  visitor  to  observe  that  the  pipes,  of 
which  a  large  quantity  is  visible,  are  painted  of  different  colours. 
This  illustrates  another  of  the  peculiar  rules  whereby  ths  operations 
of  a  distillery  are  governed  ;  for,  in  order  to  facilitate  the  supervision 
of  the  officer,  and  to  enable  him  to  trace  the  routine  of  processes  con- 
veniently, the  legislature  requires  that  every  pipe  for  the  conveyance 
of  water  shall  be  painted  black,  those  for  the  conveyance  of '  wort '  or 
'  wasb '  red,  those  for  the  product  of  the  first  distillation  blue,  and 
Aose  for  the  finished  spirit  while.  Another  regulation  is,  that  what- 
ever may  be  the  size  and  arrangement  of  the  distillery,  ladders  and  all 
other  conveniences  shall  be  provided  for  the  easy  access  of  the  officer 
to  all  the  different  vessels. 

The  '  wash-chai^r,'  into  which  the  wufa  is  conveyed  from  the 
fermenting- vessels.  Is  a  large  iron  tank  or  closed  cistern,  capable  of 
containing  about  Air^  thousand  gallons.  By  the  exprett  terms  of  the 
law,  this  vessel  mmt  be  entirely  closed  in,  and  must  communicate  only 
with  the  fermenting-vessel  and  with  the  stiU,  so  that  nothing  can  flow 
into  it  except  from  the  former,  and  nothing  flow  out  of  it  except  into 
the  latter.  In  the  top  or  cover  is  a  small  hole,  about  an  inch  square, 
into  which  the  officer  dips  a  graduated  rod ;  the  object  being  to  deter- 
mine whether  the  quantity  entering  this  vessel  is  the  same  as  had  been 
contained  in  the  fermenting-backs.  The  officer  keeps  the  key  of  the 
cocks  or  valves  leading  into  and  from  this  vessel,  whereby  nothing  can 
enter  the  still  until  he  has  unlocked  the  requisite  pipes.  Fig.  5  repre- 
sents one  of  the  two  large  wash-etills  into  which  the  wash  fiowa  from 
the  wash-charger.  This  is  a  copper  vessel  capable  of  containing  more 
than  twenty  thousand  gallons.  It  is  heated  by  a  fire  beneath,  and  is 
terroinated  at  the  top  by  a  cover,  which  gradually  decreases  in  diame- 
ter, and  at  length  joins  the  'worm,'  of  which  we  shall  presently  speak. 
The  still  is  formed  of  plates  of  copper  firmly  riveted,  and  otherwise  so 
contrived  as  to  be  air  and  water  tight. 

It  will  be  well  here  to  consider  briefly  the  nature  of  the  process 
carried  on  in  the  large  still.  The  '  wash '  conveyed  into  it  consists 
mainly  of  alcohol  and  water,  in  the  proportion  (generally)  of  about 
six  gallons  of  pure  alcohol,  or  twelve  gallons  of  '  proof  spirit,'  in  a 
hundred  gallons  of  wash;  'proof  spirit'  being  composed  of  about 
equal  parts  of  alcohol  and  water.     Water  passes  off  in  the  form  of 
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vnpour  at  ■  temperature  of  212?;  wliilc  alcohol  dops  the  same  at  the 
low  temperature  of  about  160°;  and  the  distiller  avails  himself  of  tbi* 
circuniitance  to  effect  a  separation  of  the  two  liquids.  He  applies 
fire  to  the  still,  by  which  the  *  wash '  is  gradually  heated ;  and  when 
the  temperature  attains  180°,  the  alcohol  begins  to  vaporise  and  to 
ascend  t«  the  top  of  the  still.  The  heat  is  kept  up  to  some  point 
between  the  two  extremes  of  180°  and  212°,  until  all  the  alcohol  has 
passed  off  in  the  state  of  vapour.  But  during  this  process,  partly  on 
account  of  the  restrictions  imposed  by  the  legislature,  and  partly 
through  the  scientific  difficulties  of  the  subject,  a  considerable  quantttj 
of  water  passes  off  with  the  spirit  and  mingles  with  it  in  the  form  of 
T^wur.  In  France,  where  the  operations  of  a  distillery  are  not  ao 
rigidly  controlled  by  the  government  as  in  England,  improvements  in 
great  number  have  been  from  tine  to  time  introduced,  with  a  view  of 
effecting  a  complete  separation  of  the  two  liquids  in  one  operation : 
to  what  extent  and  under  what  limitations  these  attempts  have  suc- 
ceeded, we  need  not  discuss  here ;  it  will  suffice  to  state  that  in  Eng- 
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land  80  much  aqueoiu  vapour  pasaes  over  with  the  alcohol  as  to  render 
the  Utter  comparatively  veak.  When  all  the  alcoholic  ingredient  it 
distilled  from  the  wash,  the  latter,  under  the  name  of  '  spent  wash,'  is 
conveyed  from  the  still  to  a  large  open  vessel  in  tbc  yard  of  the  dis- 
tillery. It  ia  thence  carried  away  in  barrels  hy  persons  who  keep 
cattle  or  pigs '.  the  dry  food  of  these  animals,  being  sprinkled  with 
some  of  the  spent  wash,  acquires  a  fattening  quality,  which  gives  a 
value  to  the  liquid  after  it  has  ceased  to  possess  any  to  the  distiller. 
Many  distilleries  have  enormous  'piggeries'  attached  to  them,  the 
grunting  inhahitants  of  which  are  fattened  on  these  dainties. 

But  it  may  now  he  asked,  what  becomes  of  the  alcoholic  vapour 
driven  off  by  the  heat  of  the  still  ?  The  answer  to  this  question  forms 
the  next  step  in  our  routine  of  processes.  In  the  frontispiece  is  seen 
a  very  large  cylindrical  vessel  near  the  chimney.  This  is  called  the 
'  worm-tub,' and  contains  the  means  for  condensing  the  vapour  after 
the  latter  has  ascended  from  the  still.  This  large  vessel,  which  ia 
between  thirty  and  forty  feet  in  height,  contains  a  worm,  or  coil  of  cop- 
per pipe,  circling  round  it  in  a  screw-like  form  from  top  to  bottom. 
Tlie  pipe  is  not  much  less  than  two  feet  in  diameter  where  it  enters 
the  worm-tub,  but  gradually  diminishes  as  it  descends,  till  it  leaves 
the  vessel  with  a  diameter  of  less  than  two  inches.  The  vacant  space 
of  the  worm-tub,  not  occupied  by  the  pipe,  is  filled  up  with  water, 
which  is  constantly  flowing  in  from  a  water-tank,  or  '  liquor-back,'  at 
the  top  of  the  still-house, — an  overflow  from  the  top  being  necessarily 
provided  for.  All  the  vapour  which  ascends  from  the  still  passes  into 
and  through  this  worm  or  coil  of  pipe,  and  in  its  passage  becomes  con- 
densed into  a  liquid  by  the  coldness  of  the  water  contained  in  the 
worm-tub.  Whenever  vapour  is  condensed  into  liquid,  a  large  amount 
of  latent  heat  is  given  out ;  and  as  this  occurs  during  the  condensation 
of  the  vapour  in  the  worm,  the  water  in  the  worm-tub  becomes  gra- 
dually heated,  until  at  length  its  temperature  would  he  such  as  to 
unfit  it  for  the  office  of  a  refrigerator,  were  there  not  a  constant  sup- 
ply of  cold  water  flowing  in,  and  an  equal  quantity  of  heated  water 
flowing  out  The  rate  of  change  is  so  regulated  as  to  keep  the  water 
in  the  worm-tub  at  as  low  a  temperature  as  possible.  There  is  another 
arrangement  of  worm  connected  with  one  or  two  of  the  stills,  altlMugh 
the  principle  is  the  same.  We  pass  up  through  the  still-house  to  the 
roof,  and  there  find  that  a  large  area  is  occupied  by  tanks  or  square 
cisterns,  through  which  cold  water  is   constantly  flowing  from   the 
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mervoir.  The  pipe  forming  the  worm  coila  round  and  round  in  thne 
Unki,  gndiully  parting  with  ita  h«tt  to  the  wstcr  hy  which  it  ii  nir- 
rounded,  and  thiu  condenses  the  apiritunus  \-apour  pawing  through  the 
worn)  Irom  the  still.  Bj  an  ingenious  arrangement  the  water,  when 
too  hot  fur  the  purpo«e  of  condensation,  is  allowed  to  fall  on  the  float- 
boards  nf  a  large  watpr-wheel,  which  thus  fumlshea  moving-pow«r  for 
some  of  the  punipa  in  the  still-house. 

The  liquid  which  flows  out  at  the  lower  end  nf  the  worm  ia  called, 
in  the  language  of  the  diatillerr,  <  low-wines :'  it  is  a  verj  weak  kiod 
of  spirit,  containing  nil  tlic  alcohol  previovutjr  existing  in  the  '  wash,' 
mingled  with  a  considerahle  <)uantity  of  water.  As  we  shall  now  have 
to  speak  of  the  strength  of  spirit,  it  may  be  desirable  to  explain  the 
nature  of  the  standard  employed  \>j  tlie  Excise.  Alcohol  being  of  a 
lower  specific  gravity  than  water,  a  quart  or  any  other  quantity  of  the 
former  would  weigh  less  tlian  ai^  equal  quantity  of  the  latter;  and  any 
mixture  of  the  two  will  weigh  more  or  leas  according  aa  the  water  or 
the  alcohol  predominate,  'ilie  Excise  ndopt«  u  a  standard  tliat  par- 
ticular mixture  of  alcohol  and  water  whose  weight  bears  to  that  of  an 
equal  bulk  of  distilled  water  at  a  medium  temperature  the  ratio  of 
twelve  to  thirteen :  that  is,  supposing  a  given  hulk  of  distilled  water 
weighed  thirteen  ounces,  then  an  equal  bulk  of  standard  spirit  will 
weigh  twelve  ounces.  Tliis  particular  degree  of  alcoholic  strength  u 
called  'proof  spirit,'  and  is  the  standard  to  which  all  otlier  strengtha 
are  referred :  it  consists  almost  exactly  of  one-half  pure  alcohol  and 
one-half  water.  The  strengths  of  all  mixtures  of  alcohol  and  water — 
Galled  by  the  general  name  of  spirits — are  ascertained  by  means  of 
their  specific  gravity,  and  thia  is  determined  by  a  hydrometer,  of  which 
that  kind  known  as  '  Sikea's  Hydrometer '  is  used  hy  the  Excise.  This 
instrument  is  capable  of  weighing  all  liquids  as  light  as  the  strongest 
spirits  of  wine,  or  as  heavy  as  water,  and  consequently  all  mixtures  of 
the  two.  The  scale  of  the  instrument  ia  graduated,  and  these  gradua- 
tiona  are  laid  to  be  *above  proof  or 'below  proof,'  according  as  tLey 
indicate  a  degree  of  strength  alxivc  or  below  that  of  '  proof  spirit '; 
*100*  below  proof  is  equivalent  to  pure  water,  while  "iV  above 
proof  is  about  equivalent  to  the  strongest  s]>irit  ever  produced  bjr 
distillation.  When  the  strength  exceeds  '43'  above  proof,'  the  liquid 
is  known  hy  the  name  of  rpiriti  of  wine,  and  constitutes  the  strongest 
form  in  which  spirit  is  preiented  to  us,  except  in  the  refined  operationa 
of  the  chemist's  laboratory. 
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Those  cx|ilanalions  will  enable  ns  to  allude  to  the  atrenglh  of  apirita 
in  the  liinguage  of  the  dtatUlcry.  Wc  mny  pixineetl  ti)  «tiite,  Ihen,  tlwt 
iliR  'low-winea'  leave  the  worm  of  tfio  WAsli-atill  M  n  rtreiigtii  vrry 
mmiy  degrees  '  below  jiroof,"  in  consetjuence  of  ibe  largi"  ({uaiitity  of 
water  mingled  with  the  alcohol.  The  blue  pipe  wliich  cuterges  from 
the  woriD-tiib,  and  which  contains  the  'low-winea,'  terminates  in  tlie 
curious  piece  of  appRmtua  represented  in  Fig.  fi.  This  opparntiw  is 
called  the  'worm-aaTe,'  and  is  intended  to  afford  the  meaiu  of  testing 


m^,  or  fl}-diomct«r  (ppiusdiH. 

I  cleames  and  strength  of  llie  liquid  flowing  through  it.  The 
quid  flows  from  the  end  of  the  pipe  into  a  hollow  glass  globe  rc- 
ceivcr,  and  from  thence  tlowa  back  thruiigh  a  larger  pipe  concentric 
with  the  fumier.  B;  turning  ■  email  handle,  n  sniall  jwrtion  of  the 
liiiuid  IB  made  to  pusa  into  nn  upright  cyliinlrical  glass  ve«el  two 
r  three  inches  in  diameter;  and  into  iliis  cylinder  the  hydrometer 
bitroduced  for  inetunring  the  strength  of  the  liijuid. 
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From  the  worm-safe  the  low-wines  flow  into  vessels  called  *  low- 
wine  receivers,'  the  stronger  portion  being  allowed  to  flow  into  one 
receiver,  and  the  weaker  into  another.  These  receivers,  like  all  the 
other  vessels  employed  in  a  distillery,  are  under  the  control  of  the 
excise-officer,  who  ascertains  the  quantity  and  the  strength  of  the  low- 
wines  obtained  by  distillation.  From  the  quantity  and  the  specific 
gravity  can  be  ascertained  the  amount  of  '  proof  spirit '  contained  in 
the  low-wines  receiver,  and  this  amount  is  entered  as  a  check  against 
the  operations  in  other  parts  of  the  process. 

The  *  low-wines,'  being  much  too  weak  for  any  of  the  ordinary  pur- 
poses of  spirit,  have  to  be  rc-distilled,  as  a  means  of  driving  off  a  con- 
siderable proportion  of  water.  This  re-distillation  is  effected  in  other 
vessels  called  '  low-wine  stills,'  or  sometimes  '  spirit-stills.'  But  here 
some  degree  of  complication  occurs,  of  which  we  can  only  speak  in  a 
general  way.  Provided  all  the  wash  be  distilled  in  the  wash-still,  and 
the  product  collected  in  the  low-wines  receivers,  the  Excise  allows  the 
distiller  a  certain  latitude  as  to  the  subsequent  distillations  in  the 
spirit-still.  He  may  redistil  over  and  over  again,  with  a  view  to  im- 
prove the  quality  of  his  spirit,  or  to  economize  ingredients,  provided 
the  officer  can  retain  throughout  the  means  of  determining  that  all  the 
spirit  obtainable  from  the  wash  is  ultimately  collected  in  the  spirits- 
receiver,  and  that  none  is  so  collected  but  what  can  be  thus  accounted 
for.  This  latitude  seems  to  have  been  allowed  to  the  distiller  partly 
because  a  portion  of  the  spirit,  redistilled  from  the  low-wines,  possesses 
a  disagreeable  odour  and  flavour,  which  must  by  some  means  be  re- 
moved, and  which  the  distiller  may  devise  the  means  for  removing 
more  effectually  if  allowed  to  exercise  his  judgment  in  the  matter. 
These  impure  portions  of  the  spirit,  which  are  called  *  feints,'  or 
*  faints,'  and  whicli  derive  their  peculiar  quality  principally  from  a 
foetid  oil  yielded  by  the  husks  of  the  grain,  are  collected  in  separate 
receivers,  and  are  thence  reconveyed  to  the  spirit-still  to  be  redistilled. 
At  this  point  in  the  proceedings,  therefore,  each  distiller  is  enabled  to 
exercise  his  judgment,  and  apply  the  results  of  his  experience  in  the 
management  of  his  distillery  :  hence,  too,  arise  the  distinctions  between 
strong  and  weak  *  low-wines,'  and  strong  and  weak  *  feints'— distinctions 
made  to  further  the  views  of  the  distiller.  It  will  be  sufficient  for 
our  present  purpose,  however,  to  state  generally,  that  one  distillation 
in  tlie  wash-still  converts  all  the  alcoholic  portion  of  the  wash  into  low- 
wines;  and  that  one  distillation  in  the  spirit-still  converts  the  greater 
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part  of  the  low-wines  into  apirita,  the  remaining  portion  requiring  & 
third  distillation. 

We  had  occasion  to  speak  of  two  different  modes  of  condensing  the 
vapour  adopted  at  the  distillery,  and  have  now  to  describe  a.  third. 
The  spiril^still  is  surmounted  by  a  tall  copper  cylinder,  the  interior  of 
which  contains  a  number  of  small  pipes ;  cold  water  is  kepi  constantly 
flowing  through  these  pipes,  so  adjusted  to  the  heat  oftlie  cylinder  as 
to  maintain  a  pretty  constant  temperature  of  180°  or  190°,  Now  as 
the  vapour  rises  from  the  still  into  the  cylindrical  condenser,  and  comes 
in  contact  with  the  inner  pipes,  the  aqueous  portion  falls  down  again 
into  the  stilt  in  the  form  of  water,  being  unttble  to  maintain  the  va- 
poric  form  when  in  contact  with  aubatances  at  so  low  a  temperature 
as  190°.  But  the  alcoholic  portion  remains  in  the  state  of  vapour  at 
that  temperature,  and  paasea  off  into  the  worm  of  the  still,  there  to  be 
condensed  into  spirit 

We  have  apoken  only  of  one  '  safe '  for  the  exhibition  and  testing 
of  the  distilled  product  But  there  are  four  auch  in  the  distillery  to 
which  our  attention  ia  directed :  they  are  arranged  two  on  either  side 
of  a  convenient  platform,  raised  a  few  stepa  above  the  floor  of  the 
still-room,  and  are  adapted  to  receive  the  varioua  kinds  of '  low-wincB,' 
'feints,'  and  'spirits,*  as  they  proceed  from  the  condensing-worma  to 
the  respective  receivers. 

The  spirit-receiver  is  a  vessel  under  the  especial  supervision  of  the 
excise  officers,  since  the  final  adjustment  of  dnty  is  regulated  by  the 
quantity  and  strength  of  the  contents  of  this  receiver.  We  have  be- 
fore stated  that  the  officer  gauges  the  quantity  and  specific  gravity  of 
the  worts  in  the  fermenting'back,  and  calculates  tlie  quantity  of  proof 
spirit  which  ought  to  be  charged  for  therein,  amounting  to  twelve  gal- 
lons of  proof-spirit  from  one  hundred  gallons  of  wort  when  the  latter 
has  a  specific  gravity  of  r060.  He  also  gauges  the  quantity  and 
strength  of  the  proof-spirit  in  the  '  low-wines,'  in  the  feints,  and  lastly 
in  the  finished  spirits,  with  a  view  to  let  one  method  act  as  a  check 
to  the  other.  The  duty  is  paid  on  the  actual  quantity  of  proof-spirit 
in  the  spirit-receiver ;  hut  should  this  prove,  on  an  average  of  a  twelve- 
month, to  be  less  than  the  quantity  estimated  by  the  gauge  of  the  worts 
or  wash,  the  distiller  has  to  pay  up  the  deficiency :  if,  on  the  contrary, 
there  is  an  excess,  the  Excise  retains  the  benefit  of  that  excess.  It  was 
stated  in  evidence  given  before  a  Committee  of  the  House  of  Commons 
on  DisUIIation,  a  few  years  ago,  that  the  quantity  of  proof-spirit  pro- 
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duced  is  generally  rather  over  than  under  the  quantity  estimated  from 
the  wash ;  hut  that  the  estimate  is  a  very  near  approximation  aa  a 
general  average.  If  the  spirit  in  the  receiver  is  *  over-proof/  an  in- 
creased rate  of  duty  is  not  charged,  hut  the  spirit  is  hypothetically 
increased  in  quantity  to  the  requisite  dilution,  and  then  the  duty  ap- 
plied. Suppose,  for  example,  there  is  one  hundred  gallons  of  spirit 
25"  over-proof;  this  implies  that  if  twenty-five  gallons  of  water  were 
added  the  mixture  would  he  at  proof;  the  distiller  is  thereupon 
charged  duty  on  one  hundred  and  twenty-five  gallons  of  proof-spirit. 

From  the  spirit-receiver,  the  spirit  passes  to  tlie  store-warehouse,  a 
long  huilding  situated  in  the  western  part  of  the  distillery.  Here  are 
ranged  seven  or  eight  large  store- vat«»,  numhered  (as  most  of  the  ves- 
sels are  required  hy  law  to  he  in  a  distillery)  and  inscribed  with  their 
liquid  capacity.  Tliis  store-room  m  provided  with  the  requisite  con- 
veniences for  filling  casks  from  tlic  storc-vats,  and  for  despatching 
them  from  the  distillery.  As  spirit  does  not,  like  beer,  improve  by 
being  kept  in  store  for  a  considerable  period,  there  is  no  necessity  for 
that  vast  array  of  vats  which  forms  such  an  ol^ject  of  wonder  at  the 
great  porter-breweries ;  and  as  spirit  is,  bulk  for  bulk,  twelve  or  fif- 
teen times  dearer  than  porter,  a  small  establishment  of  barrels, 
waggons,  horses,  &c.  will  be  adequate  for  the  business  of  a  large 
distillery. 

Rectifying  and  Compounding. 

Let  us  now  recapitulate  the  steps  througli  which  we  have  traced 
the  production  of  spirit.  In  the  first  place  the  grain — consisting  of 
any  of  the  usual  varieties,  and  either  raw  or  molted — is  crushed  or 
ground,  as  a  means  of  allowing  hot  water  to  act  more  readily  on  the 
farinaceous  ingredient.  In  tlie  next  place  this  grain  is  mashed  with 
water  till  a  heavy  liquid  called  *  worts '  is  extracted.  Then  the  *  worts* 
are  fermented,  by  which  the  faccharine  principle  is  converted  into 
alcohol ;  and  lastly,  this  alcohol  is,  by  repeated  distillations,  separated 
from  the  greater  portion  of  the  water  with  which  it  liad  been  com- 
bined. The  result  is  called  *  plain  British  spirits.'  But  we  have  not 
yet  done  with  it ;  we  have  yet  to  trace  it  through  the  hands  of  another 
manufacturer. 

The  liquid  so  highly  valued  in  science  as  *  spirit  of  wine,'  the  various 
forms  of  spirituous  liquors  known  as  hollands,  whiskey,  gin,  British 
brandy,  &c.,  and  the  cordials  known  as  peppermint,  cloves,  aniseed, 
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L'  produced  hy  the  Redifier  from  plain  spirit  purchsAcd  by  bim 
I  the  Distiller.  This  la  n  diiUncttun  which  we  have  nut  lullierto 
n  opportunity  of  explaining.  Aa  a  meuu  of  preventing  any  iinr- 
iptitious  proceedings  in  rt^spect  of  duty,  tlM  exctae  laws  prohibit  tbe 
•  currying  on  of  two  distilleries,  or  one  diBtUIery  and  a  rectifying  e»tft- 
liUshment,  within  a  ijoarter  of  a  mile  of  each  other.  They  aUo  limit 
ths  quantity  of  Bpirit  which  the  distilli^r  may  sell  to  a  minim um  «f 
eighty  gallons  at  one  time,  with  which  must  be  given  a  *  permit.'  jVs 
a  general  rule  we  may  state  tliat  British  spirit  (we  exclude  mention  of 
Scotch  and  Iriah  wldekey,  as,  nllhotigh  plain  malt-epirit,  they  are  regu- 
lated by  clauBca  in  the  act  applying  specially  to  tliem)  is  but  little 
I  the  form  in  which  it  leaves  the  distillery,  since  it  receives 
tarn  the  hands  of  the  rectifier  the  peculiar  propcrtica  by  which  it  is 
ered  familiar.  Hie  person's  name  often  attached  to  spirituom 
liquors,  ns  a  guornjitce  for  the  quality,  ia  the  name  not  uf  llie  distiller, 
but  of  the  rcctilier.  There  are  only  six  distilleries  in  the  vicinity  of 
London,  and,  we  believe,  no  more  than  nine  in  tlie  whiile  uf  England ; 
nil  tlie  olhvr  eslabliahments  called  by  tliat  name,  lictng  places  where 
tlic  spirit,  made  from  the  malt  or  grain  by  the  dintnier,  ii  redi«till«>d, 
'  rectilied '  or  purified,  and  compoundvd  witli  rarioua  vcgetablo  suLt- 
stancca  tu  impart  flavotir. 

Among  the  rectifying  distilleries  in  the  metropolis  wt-  haie  availed 
^Anrselvea  of  permission  to  visit  that  of  Aletsra.  Stephen  Child  and 
1  Trinity  Street,  Southwark,  a  peculiarly  elegant  and  scientific 
estnhtiahment,  in  which  the  resources  of  modern  science  are  brought 
to  bear  un  the  particular  branch  of  tnanufnctiirc  with  much  tact  and 
dJGcriminittbn.  Tliis  distillery  has  been  recently  erected  un  a  plot  of 
ground  belonging,  we  believe,  to  tlio  'I'riiiity  House ;  and  in  virtue  of 

PMipnlation  tliat  the  building  shniild  be  an  architectural  ornauient  to 
Iw  spot,  the  exterior  has  been  made  one  uf  tlie  most  highly  decorated 
I  tliat  part  of  tlie  metropolis :  indeed  its  facade  would  bear  compari- 
Ml  with  most  of  the  West-end  club-houses. 
Thi»  distillery  consists  of  a  square  court-yard  surrounded  by  baild- 
Igs.  The  eairtem,  western,  and  southern  sides  comprise  various  offices 
«nd  buildings  of  a  sutwidiiiry  character,  sucli  as  warehouses,  waggon- 
slu'ds,  stables,  bomess-rooms,  &c. ;  while  thi-  northern  side  comprises 
the  buihliug  in  which  all  tlie  operations  of  the  diatitlcry  arc  carriwl 
on.  Tills  latter  is  surmounted  by  an  aruunenta]  diimney,  which  is 
likely  long  to  retain  its  cleanly  apjiearanci!,  for  nearly  all  tlie  smuke 
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roDKUmed ;  n  principle,  the  fnrUinr  a 
iiirnc.lorica  would  bn  ■  itpp  of  incaloal 
■ImU    Wn   (lc-«rrib«  iJic  nrrangt-niciit  of  Hue  i 
liWing  liy   tracing  the  progrew  of  tlic  •pirit  t] 


profJitrwl  by  ilip  fum*cp«  ii 
tiftR  of  whidi  ii 
benpfit."      \" 
pATlB   uf  the 

The  raw  spirit  U  Mild  by  the  distiller  to  tbc  rcclllier  in  two  i)18ei> 
strengths,  viz.  25"  <iver-iJT<iiif,  and  1 1'  over-pruof,  UiiJj  c»f  which  ^ 
rigorously  6xM  by  thn  legislnturr.  The  spirit  is  hn^ughl  lo  llic  v 
tilior  in  casks  lielonging  to  the  distiller,  witli  nn  rxriee  i>emiit;  uidJ 
I'fEcer  visitit  the  rectifying  dislillery  to  see  that  all  the  spirits  rccoifi 
there  huvn  paid  duty  :  hpynrxl  this  [toint  the  rxciiK^  laws  do  not  cani 
the  rectifier,  except  in  one  or  two  niinur  pointa.  Suppiwing  a  cankfl 
raw  spirits  to  hr*  conveyed  to  Mesiirs.  Child's  eftAblislimmt,  it  ii 
into  ci  largo  sqiinro  room  rolled  th«  wnrrhniur^  lined  on  two  side*  n 
rows  of  fiorn-vata,  and  opening  into  the  still-room.  The  null  is  rollj 
upon  n  weighitig-mnchinp,  wliich  is  coniieclisl  tu  a  very  ingeniooi 
constrnoted  steelyard,  whereby  the  weight  of  the  spirit  atid  c 
ileteriiiined.  Th^  empty  cask  being  anerwards  weighed,  affordi  4 
menns  of  determining  the  exact  weight  of  the  spirit;  aflvr  whie^ 
reference  to  a  iherinometer  and  to  a  printed  table  sliows  the  ca 
number  of  gallons  of  spirit.  The  weighing-machine  being  level  * 
and  inilee<l  forming  part  of  the  floor,  and  the  steelyard  being  portaM| 
the  necessity  for  heavy  scales  is  wholly  obviated. 

When  the  full  cask  luis  been  weighed,  it  is  n 
trap-door  in  the  floor,  tlm  bung  ix  removed,  an  air-vent  is  i>peueil,  • 
the  spirit  flowK  out  into  a  slorn-vat  place<l  in  the  room  beneath  for  ^ 
reception.  This  irajvdoor  is  provided  wiili  means  for  saving  i 
alcoholic  vapour  which  may  ri»e  from  ihc  spirit  henealii. 
proceed  to  tlie  underground  vaults,  where  wc  see  a  range  of  store-vi 
for  the  reception  of  raw  spirit,  preparatory  to  tlie  rectifying  prncesn 
and  from  thence  we  trace  llie  spirit,  by  means  uf  pipes,  t 
room,  an  npnrtment  small  in  dimensions,  but  full  of  scientific  apfd 
ances.  On  one  side  of  this  room  we  sec  a  large  iron  tank,  alMiut  thirfi 
feet  lung  and  len  high :  lliia  ia  divided  into  four  conipartments,  i 
serves  as  a  worm-tank  for  contvning  the  cold  water  with  which  i 


*  A  aoelMir,  liaviDg  for  il*  olijrcl  the  furlhimnci'  of  Mftn^litnn  iiTipKiTprDcii 
the  pNMnt  time  liudalilj  mgagid  in  impnaing  Uiit  mnl  iin|wrt«ii(  luliiMi  oi 
ciiliun  urnmnulkclurm;  and,  it  ii  to  be  lii>|ieil,  villi  ■  jaopcct  of  ulrltnslc  auc 
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■pint  u  condeiued.  Immedititelj'  in  front  of  thU  i«  a  range  of  four 
ttUb,  one  for  gin,  one  for  spirit  of  wine,  one  for  British  brandy  and 
British  mm,  and  one  for  cordials.  These  stills  are  not  heated  by  open 
fires,  but  by  steam ;  a  layer  or  thin  stratuni  of  steam  being  allowed  to 
act  on  the  lower  half  of  each  still,  something  on  the  principle  of  a 
sugar-boiler.  The  steam  for  this  purpose  is  generated  in  two  large 
cylindrical  boilers,  heated  by  smoke-consuming  furnaces  in  which 
Merthyr  Tydvil  coals  are  burned,  the  steam-pipes  being  covered  with 
non-conducting  substances  to  prevent  the  loss  of  beat. 

Supposing  the  spirit  is  to  be  converted  into  gin,  one  of  the  stills  is 
seven-tenths  filled  from  the  store-vats,  and  steam  is  admitted  to  act  on 
the  still.  The  contents  ascend  in  vapour,  which  is  afterwards  con- 
densed in  the  worm-tanks.  This  distillation  is  tbe  rectifying  of  the 
spirit,  by  which  a  certain  portion  of  essential  oil  is  removed  from  it. 
Then  ensues  the  compouTuUng,  which  is  a  re-distillation  with  certain 
herbs,  berries,  and  seeds,  in  order  to  impart  the  particular  flavour 
whereby  tbe  liquid  is  known.  Whatever  may  be  the  strength  of 
the  spirit  when  it  come-s  into  the  hands  of  the  rectifier,  he  reduces 
it,  when  in  the  form  of  gin,  to  a  strength  not  greater  than  11°  under- 
proof. 

If  spirit  of  wine  is  to  be  mode,  the  crude  spirit  is  pumped  into  a 
still  whose  upper  part  consists  of  a  vertical  cylinder,  containing  a  large 
number  of  pipes.  The  vapour  ascending  these  pipes,  and  the  pipes 
being  surrounded  by  water  at  about  180°,  tbe  arrangement  effects  (on 
the  principle  we  have  before  explained)  so  extensive  a  separation  be- 
tween the  alcoholic  and  aqueous  vapour,  that  spirit  can  be  obtained  as 
high  as  $T  over-proof.  It  must,  by  law,  be  as  strong  as  43°  over-proof; 
but  the  saleable  strengths  are  from  about  54°  to  60°. 

If  British  brandy,  British  rum,  or  cordials  are  to  be  made,  the  spirit 
is  redistilled  with  various  vegetable  substances  calculated  to  impart 
the  requisite  flavour.  By  an  ingenious  arrangement,  patented,  we 
believe,  by  Messrs.  Pontifex,  the  alcoholic  vapour,  instead  of  con- 
densing in  the  worm- tank,  passes  into  a  flavouring-vessel  containing 
ibe  ingredients,  so  as  to  imbibe  the  qualities  of  those  ingredients 
while  condensing :  it  is  again  converted  into  vapour,  and  then  passec 
through  the  worm-tank,  to  be  finally  condensed  in  the  usual  way. 

AU  the  various  liquors,  as  condensed  in  the  worm,  are  con- 
ducted by  pipes  into  store-vats  contained  in  a  different  part  of  the 
building;  but  in  their  way  thither  they  pass  through  hollow  vessels 
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■inilu'  in  object  mi  in  prlncijitr  to  iImm  * 
«t  Hann.  Smth';  hut  dMfering  in  aMmrmextaa.  In  d 
slio  ke|H  a  powerfnl  hj'ilrvBlk-  fnm,  ci|«lik  it •i^tiof  •  jBinMiii  at 
K  hundred  and  fiftjr  Um* :  Out  it  tmjiojM  lor  yuaaJng  Mhw  of  the 
(rtriU  wfd  in  ttM  praparatian  at  enHaUa,  aoeli  a«  laaybaiij  mti dtarry- 
tnand]'.  In  the  Bppar  pavt  of  tba  baiUinK  ia  »  atwc-nMiB  lor  ihm 
cfaBMBion,  pepparmim,  dnraa,  aBiaMd,  jcndpn-bariaa,  sad  nffian 
bcTTMa,  avMla,  and  (hdta  wed  in  the  preiiitian  nf  covdadi^  and  in 
navouring  tlie  varioni  kind*  of  apirit,  lA^rtbar  viA  dm  lanniiila  appn- 
ratns  Tor  prpparinf;  then  for  tlie  lull. 

Id  rvrry  part  of  thi«  eatahlbhtnmt  the  irraiymwHa  tot  ikm  econe- 
taitiog  (if  b«t  ar^  my  complelr.  We  har*  wid  that  lb«  fbi  tmiira 
conaoma  nearly  all  tbtffr  own  moke.  TUa  ■  aflected  hf  awppljiug 
ttui  tn  Mich  a  manmtr,  that  the  make  frotn  the  new  enal  Buut  pnn 
oTirr  hi^y  beatrd  fnel  \»tarr  it  can  nweh  the  ehinmay,  whmby 
nearly  all  the  carbon  ii  broni^t  tnio  pra6tBUe  aiiniliij  ■!■■!  Tim 
•tQli,  too,  are  nut  only  heated  by  Heam,  hrwttght  frnoi  boOava  Id  pipea 
nrriiiil  iilrh  iiiiii  r niiiliii  iJnn  ■iilalaiiiin.hiil  llii  liiiaC  fif  thiaataani  nhaii 
condmaed  ii  even  mtmI.  A  anaU  appantni  called  a  *  eoBdananf-bot '  k 
jilanH)  !n  thdUIJ-nmin  for  thic  pnrpcae^  and  acts ■•  foDDwi  >— Aa  GMaa 
1^10  itf  am,  admitted  inVi  a  hollow  jadcct  round  the  bottoni  of  encb  atill, 
becomea  condensed  Itito  wMer  by  the  lower  Mnperatmw  ofMrronnd- 
ing  l>odi«a,  tliis  hot  water  flowa  into  a  cylindrical  caTtty  in  <MA  ■ 
Itravy  circular  «lune  niovet  up  and  down.  Thi*  rtmw  ii  rzaetly  ba- 
lancrd  by  a  Wright  at  the  other  end  of  a  lever,  eo  that  a  antall  power 
MuRicoi  to  mote  tlie  Mone.  The  hot  water,  fi[Un|[  the  apnoe  beneadh 
the  aiaar,  gradually  raiics  it,  and  in  so  doing  acta  npoo  a  (stch  wtudi 
(ijwTui  D  viilvr,  snd  allnw-n  nil  the  water  to  daacend  into  the  boiler  in 
ihn  rnnm  bene&tli,  Tiiua  dl  llie  heat  contained  tn  the  cmdenaed  ttcnm 
ia  cfiectuHlly  prevprveJ. 

'I'h^  faiiili-rs,  itrnm-engiiips,  nnd  pumps,  pmployed  in  the  variona 
opcTationa  of  the  c«ubli*hin<>nt,  arn  all  ,or  the  moit  mndnrn  fnrma, 
and  are  amnged  with  singular  trcommiy  of  i>[iace,  each  being  placed 
within  a  very  few  fcfl  of  the  aiiol  where  its  puwer  is  lo  be  practically 
ap])Ued. 
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TasRE  exists— sot  only  between  malt  liquon  and  ipirits,  u  explained 
in  the  la«t  two  articles,  bat  between  all  the  disaimilar  liquids  beerr 
spirits,  vinegar,  and  wiVw — a  connexion  little  supposed  by  the  majoritj 
of  those  who  use  diem.  Who  would  expect,  unless  he  had  attended 
■omewbat  closely  to  the  matter,  that  the  Mune  com  which  yields  our 
quartern  loaves  may  be  made  to  yield  spirit,  and  beer,  and  vinegar,  by 
particular  processes  ?  Or  that  wine,  cyder,  beer,  malt,  fruit,  sugar, 
and  molasses,  are  all  capable  of  yielding — and  many  of  them  are  actu- 
ally made  to  yield,  in  manufacture — tliat  very  distinct  and  peculiar 
liquid,  vinegar?  These  are  remarkable  instances  of  vegetable  che- 
mistry, or  of  die  change*  which  beat  and  other  agents  produce  in  veget- 
able substances.  The  foil  explanation  of  all  these  changes  fonns  one 
of  the  most  difficult  branches  of  science ;  but  the  manufacturing  ar- 
rangements are  capable  of  being  described  in  a  general  manner,  without 
involving  the  delicate  and  complicated  reasonings  of  the  chemical 
philosopher.  Having,  in  connexion  with  the  last  two  "  visits,"  been 
enabled  to  describe  the  brewing  and  distilling  processes  and  arrange- 
ments whereby  beer  and  spirits  are  produced,  we  may  now  appro- 
priately notice  in  a  similar  manner  the  Vinegar-manufacture,  It 
happens,  too,  that  the  firm  who  have  liberally  afforded  the  facilities  for 
this  purpose,  viz.,  Messrs.  Beaufoy  of  South  Lambeth,  are  not  only 
malt-vinegar  makers,  but  also  manufacturers  of  "  Sweety"  or  as  they 
are  more  generally  termed  "British  Wines."  Thus  the  same  visit 
wHl  enable  u*  to  gather  a  little  information  respecting  the  production 
of  wine. 

The  vinegv-manu&ctories  are  but  few  in  number.  There  are 
reasons,  applying  to  these  establishments  as  well  as  to  porter-breweries 
and  distilleries,  iriiy  competition  cannot  be  carried  to  so  great  an  ex- 
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tent  as  in  smaller  undertakings.  The  '*  plant,"  or  assemblage  of 
apparatus,  is  very  costly,  and  the  skill  required  in  the  manufacture 
considerable.  In  a  Report  presented  by  the  Commissioners  of  Excise 
Inquiry  a  few  years  ago,  it  was  stated  that  the  number  of  yinegar- 
makers  in  the  United  Kingdom  is  forty -eight 

Of  the  five  principal  vinegar-works  in  the  metropolis,  four  are  situ- 
ated on  the  Surrey  side  of  the  water.  Messrs.  Beaufoy's  establishment 
formerly  occupied  the  site  of  the  present  southern  approach  to  Wa- 
terloo Bridge,  and  was  removed  thence  to  Vauxhall  in  consequence  of 
the  building  of  the  bridge.  The  present  works  are  located  in  South 
Lambeth,  between  Vauxhall  and  the  Clapham  Road,  and  occupy  a  con- 
siderable area  of  ground.  In  this,  as  in  most  other  large  works,  the 
entrance  gates  open  into  a  court-yard  or  area,  portions  of  which  are 
occupied  by  buildings  wherein  the  manufacturing  processes  are  car- 
ried on.  Glancing  along  the  left  boundary  of  the  court,  we  see,  in 
the  first  place,  an  excise  office,  fitted  up  for  the  convenience  of  the 
officers  always  more  or  less  in  attendance  at  a  vinegar-factory  (as  in 
distilleries,  soap-works,  glass-works,  &c.)  by  whom  the  amount  of 
duty  accruing  on  the  manufactured  product  is  ascertained.  Beyond 
this  is  the  '  shipping  department,'  or  counting-house  for  the  manage- 
ment of  all  matters  connected  with  the  coasting  trade  and  the  reception 
of  materials ;  and  in  front  is  a  weighing-machine.  Adjacent  to  this 
is  the  '  chemical-room,'  for  the  prosecution  of  experiments,  and  the 
analysis  of  liquids,  arising  out  of  or  connected  with  the  operations  of 
the  establishment.  Ranges  of  stabling  occupy  a  further  portion  of  this 
line  of  buildings  ;  and  the  remainder  consist  of  fermenting-rooms  con- 
nected with  the  manufacture. 

On  the  right  of  the  court-yard  are  counting-houses  and  offices ;  be- 
yond which  the  width  of  Uie  court  greatly  increases.  Immediately  in 
front  is  the  main  building  wherein  the  manufacture  is  carried  on,  and 
the  successive  stories  of  which  exhibit  a  very  varied  assemblage  of 
apparatus.  Beginning  at  the  top  floor,  we  find  this  appropriated  as 
store  rooms,  for  the  malt  used  in  the  vinegar  manufacture,  and  the 
sugar  and  fruit  for  the  wine  manufacture.  In  various  rooms  and  com- 
partments of  the  upper  part  of  the  building  are  machines  for  grinding 
and  crushing  malt,  fruit,  and  sugar,  and  all  the  arrangements  antece- 
dent to  what  we  may  term  the  chemical  portions  of  the  several  pro- 
cesses. At  a  lower  level  we  find,  from  the  numerous  pipes  extending 
in  all  directions,  that  liquids  are  here  brought  to  act  upon  the  dry  in- 
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gredienti.  Here,  too,  nro  larg«  coppers  or  boilers  for  hot  water; 
mash-tuiiB,  BimiUr  to  those  used  by  brewers;  and  conduiu  for  liquida 
holh  into  and  out  of  the^e  veueU.  On  the  gnmnd- floor  the  apparatus 
marks  s  still  more  advanced  stage  of  ihe  manufacture:  here  aro '  under- 
backs '  and  '  jack-backs,'  a  refrigerator  or  cooling  machine,  a  range 
of  fcnncuting  tuns,  another  range  of  winc-prcwiies,  and  other  vessels 
and  machinei  pertaining  to  the  two  branches  of  manufactui^. 

Beyond  tliis  building,  which  is  known  aa  tlie  *  Brewliouse,'  is  another 
called  the  '  BU)veH,' or  the  '  stove- room,'  kept  carefully  closed  on  all 
eide?,  and  brought  to  a  considerable  heat  within,  for  tho  furtherance  of 
a  very  delicate  part  of  the  process  of  vinegar-making.     Near  this  are 
buildings  connected  witli  one  or  two  iitiier  branches  of  manufacture 
carried  on  by  the  same  firm,  which  we  shall  not  here  notice  further 
than  to  say  ttiat  Messrs.  Beaufoy  are  also  '  millers  '  and  '  drug -grinders.' 
f  A  detached  building  in  n  more  remote  part  of  tlie  yard  serves  as  a 
t«ture-houBe,  the  internal  arrangements  of  which  exhibit  a  specimen  of 
D  very  careful  and  minute  clnssifi cation.     It  is  a  feature  in  the  esta- 
Iblisbment  to  make  and  repair  on  the  premises  as  many  of  the  imple- 
r  nienta  and  apparatus  employed  as  possible.      Hence    a  coneidonible 
I  quantity  of  materials  is  always  in  requisition ;  and  these  nre  under  the 
|.  especial  control  of  a  storekeeper.     The  wbolc  of  the  buildings  of  the 
I  fcctory  are  claasiiied  into  certain  departments,  each  of  which  is  placed 
r  under  distinct  superintendeDce ;  and  the  beails  of  the   departmenla  are 
r  charged  with  the  quantity  of  stores  and  materials  supplied  by  the  store- 
ITie  weight  and  number  of  all  stores  supplied  being  entered 
I  in  a  hook,  as  well  as  the  department  to  which  they  are  sujiplied,  the 
I  principals  can  thus  at  any  time  ascertain  the  amount  of  consumption  in 
e  department.     Lead  and  colours,  brushes  and  pots,  for  plumbers 
and  painters;  nails  and  screws,  &c.    for  carpenters;    hoop   iron    for 
coopers ;  VHrious  tools  and  implements  for  smiths — indeed  materials 
and  tools  for  half  a  dozen  different  trades,  are  here  congregated.     Fac- 
tory visitors  may  frequently  notice  this  feature  in  large  establishments, 
where  a  well-planned  system  of  economy  leads  to  the  employment, 
within  the  factory,  of  a. number  of  artisans  notdirectly  concerned  with 
the  manufacture  carried  on.     All  this  is  regulated  by  a  well-known 
principle  in  the  division  of  labour,  which  can  only  bo  developed  where 
a  large  number  of  persons  is  employed. 

Behind  the  store-house,  and  extending  to  a  contiderBhle  distance,  is 
he  vineijoT-Jivld,  a  remarkable  feature  in  most  vinegar- works.     Here 
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the  eye  glances  over  many  hundreds  of  casks,  all  ranged  in  parallel 
rows,  and  elevated  to  equal  heights  from  the  ground  on  wooden  bars 
resting  on  brick  piers.  A  pathway  lies  open  between  each  pair  of 
rows  of  casks ;  and  at  intervals  in  these  paths  are  openings  or  valves, 
forming  channels  of  communication,  to  which  we  shall  allude  more  par- 
ticularly hereafter. 

Retumiilg  from  the  vinegar-field,  we  find  on  the  south  side  of  the 
open  court  ^e  workshops  for  the  various  artisans  alluded  to  above, 
lliere  is  one  shop  for  blacksmitlis,  another  for  millwrights  and  engi- 
neers ;  another  for  plumbers,  a  fourth  for  carpenters,  a  fifth  for  wheel- 
wrights. The  cooperage  is  more  extensive  than  any  of  ^ese,  for  all 
the  casks  employed  in  the  vinegar  and  wine  departments  are  both  made 
and  repaired  within  the  premises.  On  the  same  side  of  the  open  court, 
but  nearer  to  the  entrance,  are  buildings  more  particularly  connected 
with  the  staple  manufacture  of  the  place.  One  of  tliese  is  called  the 
Rape-shed,  and  is  filled  with  numerous  bulky  vessels  in  which  the 
finishing  processes  of  the  vinegar-manufacture  are  carried  on ;  so  bulky, 
indeed,  that  some  of  them  admit  of  comparison  witli  the  giant  vats  at 
Barclay's  brewery.  Another  of  these  buildings  is  the  '  sending-out 
warehouse,'  where  the  vinegar,  after  the  completion  of  the  manufacture, 
is  consigned  to  store- vats  ranged  round  the  wall,  and  thence  drawn  off 
into  casks  for  sale.  The  interior  of  tliis  building  is  represented  in 
Fig.  1.  A  somewhat  similar  building  is  the  wine  store  trareAoiiJKf, 
where  the  British  wines  are  stored  and  drawn  into  casks. 

We  may  finish  our  tour  of  Uie  premises  by  remarking  that  the  water 
required  for  the  establishment  is  furnished  by  an  Artesian  well ;  and 
that  there  are  three  steam-engines  for  pumping  the  water,  pumping 
the  liquids  in  various  stages  of  preparation  from  one  vessel  to  another, 
grinding  the  malt,  &c.  There  is  a  range  of  waggon -sheds  too ;  and 
two  fire-engines  for  the  protection  of  Uie  premises.  The  large  open 
areas  of  the  court  and  the  vinegar-field,  with  tlie  various  buildings  sur- 
rounding them,  together  occupy  about  eight  acres. 

It  may  now  be  well,  in  attempting  to  describe  the  operations  carried 
on  in  these  buildings,  to  keep  them  wholly  separate,  and  to  offer  what 
we  have  to  say  concerning  vinegar,  before  we  speak  of  Britbh  wine. 
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Thb  Vinsgar  Manufacture. 

At  the  beginning  of  this  paper  it  was  stated  that  vinegar  nay  be 
produced  from  many  substances  apparently  wholly  dissimilar.  It  is 
not  only  that  they  mat/  be,  but  they  are  so  in  practice ;  for  one  mana- 
ftcturer  uses  one  ingredient,  one  another.  Messrs.  Beaufoy's  is  a 
moA-vinegar  factory,  where  the  vinegar  is  produced  from  precisely  the 
same  substance  as  that  whence  the  Highlander  makes  his  whiskey.  Hie 
theory  of  fermentation  itione  of  the  most  refined  points  of  scientific  in- 
vestigation ;  but  it  may  he  remarked,  as  a  general  cine  to  the  apparent 
discrepancies  in  the  materials  of  the  vinegar  manufacture,  that  alcohol, 
or  spirit,  u  capable  of  being  distilled  from  sugar,  from  fruit,  from  grain, 
and  other  vegetable  anbetances ;  and  that  whatever  yields  spirit,  may  aUo 
be  made  to  yield  vinegar,  by  a  different  mode  of  procedure,  indeed  the 
acetous  fermentation,  whereby  vinegar  is  produced,  follows  very  closely 
on  the  vinous,  whereby  spirit  results ;  and  it  is  often  difScult  to  stop 
at  the  one  and  prevent  the  occurrence  of  the  other.  "When  we  hear  of 
'  sour '  beer  or  '  sour '  wine,  we  may  regard  these  as  instances  that  the 
acetous  fermentation  has  commenced,  or  that  our  beer  or  wine  actually 
contains  some  vinegar;  indeed  the  French  name  vin  aigre  (sour  wine) 
points  significantly  to  one  source  whence  the  acid  is  produced. 

Dismissing  any  discussion  of  the  question  why  one  manu&ctorer 
selects  one  ingredient  and  one  another,  we  proceed  to  the  details  of  tbe 
malt-vinegar  manufacture,  as  exemplifying  most  of  the  principles 
involved. 

What  constitutes  malt  is  pretty  generally  known,  and  has  been 
before  alluded  to ;  but  it  may  be  added  here,  that  the  process  of  malt- 
ing changes  the  character  of  the  grain  by  converting  some  of  the  starch 
contained  in  the  barley  into  sugar,  and  facilitating  the  similar  con- 
version of  a  fnrther  portion,  lliis  conversion  into  sugar,  called  the 
" '  saccharine  fermentation,'  is  one  of  the  important  steps  in  the  prepara- 
tion of  beer,  of  ale,  of  whiskey,  and  of  malt-vinegar  -.  in  all  of  these 
it  is  requisite  that  the  starch  of  the  grain  be  converted  into  a  kind  of 
sugar ;  for  it  b  from  this  sugar  that  the  vinous  fermentation  jnvduces 
alcohol,  the  parent  of  vinegar.  Hence  the  early  processes  in  an  ale- 
brewery,  a  malt-distillery,  attd  a  malt-vinegar  factory  are  very  similar. 

The  malt  is  brought-  to  the  vinegar-works  which  we  are  describing, 
and  hanled  up  out  of  the  waggons  into  the  upper  floors  of  lie  brew- 
house.     Here  openings  placed  in  different  directions  allow  the  malt  to 
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be  pourwl  down  into  large  bins,  from  whence  it  is  removed  when  a 
brewing  is  about  to  take  place.  (Vinegar- makers  atid  distiller*,  aa 
well  as  ale  and  beer  brewers,  give  the  name  of  ■  brewing '  to  the  ex- 
traction of  a  tncckarino  licjuor  from  malt)  Tlic  quantity  required  for 
one  brewing  being  measured  out,  and  taken  from  the  bins  in  sacks,  >t 
is  poured  tJirough  '  hoppers,"  or  funnels  at  tlic  lop  of  tlie  grinding 
apparatus,  whereby  the  malt  is  reduced  to  meal,  Tlie  apparatus  con- 
■iats  of  both  the  kinds  used  for  such  purposes,  viz.  mill-stonee  and 
crtishiog-rollers,  either  or  botli  of  which  can  be  employed  ax  maj  be 
deemed  best.  In  the  one  case  a  flat  circular  stone  rotates  and  crushes 
beneath  it  the  malt  which  flows  between  it  and  a  lower  lixed  stone.  In 
the  o^er  case  the  malt,  aAcr  flowing  throttgh  a  shoot  or  trunk  from 
the  hopper,  falls  on  a  wire  gyrating,  where  it  becomes  5cparat«d  from 
any  impurities  with  which  it  may  be  mixed ;  and  it  then  passes  between 
two  cast-iron  rollers  rotating  nearly  in  contact,  whereby  it  is 
crushed  to  fragment.  An  ingenious  contrivance,  invented  by  Captain 
Huddarl,  is  adopted  for  yielding  to  any  hard  substance  which  may 
enter  between  the  rollers  with  the  malt,  without  injury  to  the  ap- 
paratus ;  it  acta  on  tlie  principle  of  stopping  tlie  revolution  of  the  roller 
altogether  until  the  cause  of  obstruction  is  removed. 

When  the  malt  is  crushed  or  ground,  it  falls  tlirough  a  hose  or 
trunk  into  the  maah-tuns  in  the  Hoor  beneath.  These  maah'tuns  ale 
similar  in  principle  to  those  used  at  the  great  hrewerles  and  distilleriea, 
but  smaller  in  size.  They  are  circular  vessels  with  a  central  'stirrer,* 
or  instrument  for  keeping  in  constant  agitation  the  ingredients  which 
may  be  in  the  tuns ;  the  stirrer  being  worked  by  a  ateam-cngine.  It 
is  in  these  vessels  that  the  '  saccharine  fermentation  '  goes  on,  or  the 
extraction,  by  tlie  action  of  hot  water,  of  a  sweet  or  mawkish  "sub- 
stance from  the  malt.  It  is  tliis  sweet  principle  which  subsequently 
yields  to  the  brewer  his  beer  or  ale,  to  the  distiller  his  spirit,  and  to 
the  vinegar-maker  his  vinegar;  and  it  liiay  well  \k  supposed  that 
every  precaution  is  taken,  and  every  investigation  made  as  to  the  ex- 
traction of  the  greatest  quantity  and  the  most  fitting  quality  of  this 
important  agent.  The  quantity  of  water  refjuired  with  a  given 
quantity  of  malt,  and  the  temperature  at  which  tlie  water  is  used,  vary 
in  each  particular  branch  of  manufacture,  according  to  the  strength  of 
the  '  wort '  ri^quired.  The  arrangements  at  Messrs.  Beaufoy's  for 
adjusting  these  elemenla  ai'e  very  exact  and  ingenious.  The  hot  water 
is  let  down  upon  the  malt  in  the  mash-tun  when  at  the  proper  temper- 
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niid  in  order  lo  adjust  t}iig,  tlii?  foreman  of  the  brewhnuae  as- 
:,  by  the  aid  of  h  thermomeier,  the  temperature  of  the  water, 
through  a  temporary  opening  in  the  upper  part  of  the  boiler.  The 
arrangements  at  this  spot  are  shown  in  Pig.  2,  where  is  also  represented 


e-weight  and  gTBdunted  scale,  wliicli,  aided  hy  a  float  on  (}ie 
surface  of  tlie  liquid  in  the  copper,  indicates  the  number  of  indies 
depth  of  water  therein. 

Wlieii  the  wnter  has  acted  on  the  malt  for  a  certain  period,  and 
teen  conBttuilIy  Biirred  with  it,  the  liquor  receives  the  name  of  kotI, 
knd  is  allowed  to  flow  through  pipes  out  of  the  niasli-tura  into  a  Inrge 
ratt-iron  tank  or  'underbaek,'  measuring  probably  twenty-four  feet  in 
length,  by  eight  in  width.  This  is  merely  a  general  rece])tacle  for  the 
wort,  into  which  tbi;  latter  is  collected  when  the  mashing  is  completed. 
Then  ensues  the  process  of  cooling,  one  which  exhibits  many  remark- 
able differences  ns  effected  in  different  establishments.      In  the  descrip- 
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tioni  of  a  great  brewery  and  of  a  distillery,  we  had  to  speak  of  large, 
open,  shallow,  airy  rooms,  called  ^  coolers,'  or  ^  cooling-floors,*  whereon 
the  wort  was  poured  in  a  thin  layer  to  be  cooled  by  the  access  of  air 
on  all  sides.  Such  was  formerly  the  mode  adopted  at  the  vinegar- 
works  now  under  description ;  a  surface  of  nearly  twenty-three  hun- 
dred square  feet  having  been  appropriated  to  this  purpose.  This  mode 
has,  however,  been  superseded  by  anoUicr,  in  which  one  hundred 
square  feet  of  surface  is  made  to  yield  the  effects  formerly  wrought  by 
more  than  twenty  times  that  extent.  There  is  a  vessel  now  employed 
for  this  purpose  called  a  '  refrigerator,'  which  acts  on  the  following 
principle  : — The  hot  wort  is  allowed  to  flow  out  of  the  underback  into 
an  oblong  vessel,  and  out  of  this  latter  into  another  receptacle  in  the 
same  part  of  the  building.  A  continuous  pipe,  between  three  and  four 
hundred  feet  in  length,  passes  backwards  and  forwards  through  the  ob- 
long vessel,  and  through  this  pipe  cold  water  is  continually  flowing  from 
an  Artesian  well  two  hundred  feet  deep.  Tliere  is  a  constant  current 
of  wort  from  cast  to  west  through  the  vessel,  and  a  constant  current  of 
water  flowing  from  west  to  east  through  tlie  pipe ;  and  it  is  not  difficult 
to  see  Uiat  this  must  have  a  tendency  to  cool  the  wort.  There  are  four 
adjustments  by  whicli  the  wort  may  be  made  to  leave  the  refrigerator 
at  any  desired  temperature,  viz.,  increasing  or  decreasing  the  rapidity 
of  the  entrance  of  the  wort,  the  exit  of  the  wort,  tlie  entrance  of  the 
water,  and  Uie  exit  of  the  water.  As  the  cold  water  travels  onward 
through  the  convoluted  pipe,  it  abstracts  heat  from  the  surrounding 
wort :  when  the  water  flows  quickly,  the  wort  is  cooled  to  a  lower 
temperature  than  when  it  flows  more  slowly  ;•  and  by  a  simultaneous 
adjustment  of  the  valves  connected  with  the  wort  vessel,  tlie  flow 
of  the  wort  can  be  also  duly  regulated.  Fig.  3  represents  the  re- 
frigerator, at  the  end  where  the  wort  enters,  and  where  the  water 
leaves  the  pipe  after  having  performed  its  office ;  by  the  side  of  the 
refrigerator  is  seen  the  *  underback.'  Not  only  does  this  method  re- 
quire much  less  room  than  that  of  the  *  cooling-floors,'  but  the  time 
employed  in  cooling  a  given  quantity  of  wort  is  reduced  to  one-third, 
and  the  manufacturer  is  rendered  independent  of  fluctuations  of  the 
weather ;  for,  unlike  atmospheric  agency,  his  cooling  agent  is  brought 
from  a  source  two  hundred  feet  below  the  level  of  the  ground,  and  is 
nearly  equable  in  temperature  at  all  times.  It  may  be  as  well  to 
remark  that  this  method  of  cooling  is  the  reverse  of  that  adopted  in  the 
worm-tub  of  a  distillery :  in  this  latter  case  the  hot  liquid,  or  rather 
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UaduUek  tnil  BifileemtoT.— F[|.  3 

I  vftpour,  fasa&s  through  the  pipe  contained 
I  vat«r  flows  through  the  vessel  ilGelf;  hut 

c  colli  water  passes  through  the  pipe,  and  tlie  hot  liijuid  through  thi 
I  ppen  vessel.     The  distiller's  worm  ia  not,  in  /act,  a  refrigeraitrr,  it  is 
mdenser ;    and  the  condensed  vapour  must  not  be  open   to   the 


the  vessel,  and  the  c 
vinegar  refrigerator 


lie  reader  wJU  hear  in  mind  that  the  wort  thus  produced  is  in 
ciple  precisely  the  same  as  that  made  by  the  ale  and  beer  brewer 
ind  tiie  distiller,  differing  only  in  saccharine  strength.     It  undergoes, 
same   process  of  fermentation,  subject  to  those  limitations 
which  may  be  retjuired  by  the  nature  of  the  manufacture.     From  the 
Bjefrigerator  which  we  have  just  described,  the  (woled  wort  flows  into 
k  large  circular  receptacle  sunk  in  the  ground,  called  the  'jack-back,' 
a  wliich  it  is  pumped  up  into  '  fermenting-tunfi.'     Here  we  may 
lark,  that  a  valuable  system   of  combination  or  centralization  ia 
Observed  in  the  arrangement  of  the  conducting  pipes  in  this  establish- 
There  are  here  and  there  large  vessels  which  serve  as  a  kind 
«f  centre,  from  each  of  which  openings  lead  to  several  other  vessel*. 


^  »Ar«  AT  TBK  r  JCTOBIDI. 

#uKMtr.fc3iH#(»  vv  mrtr  ov^'pier ;  j<c  'juet^  zrn  zfX  taree  ipipnw^i  frooi  the 
putdd^^^ym^M.  fni^  'aejiam  4t&mct  yifyms^  hnz  oce,  vtidk  Eca^  fi»  a  three- 
fturfiitC^  ^mv^  'm^Mf:  fca^TtLf  wr  marMi  jet^wedietj  *'taamj  *-  back,* 
"€1^^^^!^  f  v»  due  T/r  'jtn^m^  otut  of  oiree  harrfkrt,  tb?  liqoM  can  be 
4t^nT>^4ii  v^  ^.«Me  "A  rxjo^  rtomteiM.  Az%^*  tLe  huA  jwc  ^aded  to  k 
^iiMAit  ;x\  er««wY»Ki  v^iih  vrreRkl  large  jetmsU  in  di&rcot  parts  of  the 
yi«MmaM«r  s^  ^>aEi7  ^jcjc  'A  viu^  ia  o&fxccnu  can  be  tnuliRTed  br  simplT 
t^/fttA^  ^  iumAl^  Tbefe  ai  <3ce  of  tLe  boililiii^  in  vhich  a  hexagonal 
iHAMr  iii  Me&r  f^BCAitT  the  h^  or  «ariSKe  of  which  are  fix  valrca.  or  eoeki, 
nH  'V^^nuf'i  a&ri  <ivn2  ^^  or>?  k^.  Each  oce  U  niscrlbed  with  the  came 
*4  ^M6^.  'J^jk  ^u^/inhtr  Te«Mri  or  hail^iirg.  whh  vLich  it  is  placed  in 
<tiv*ii!urz>^»  '*jr  XT.  ^zz^tJtir^  «eri«  of  ^irjbtT^jtirA  pi?e»;  ar.d  the 
«iv^«tr';AO(n«t^it^  of  ^*u  tmail  pt^ite  of  ftpparmtm  car  ir.  &ct  conlr\4  the 
§ti-/w  of  fJwr  i>f*J/i  ^iM-yi^r  vrjUi'itkf:*Tm  in  almost  ^prerj  •i:recti*>n.  The 
Wy«r»fjm.'«  'VTi^y^  frryf.o  ik/iM  t:;,*!ihrA  &re  fucL  as  generallj  rvsolt  froci 
a  ^^.ir.  ^4  ^jn.fjr*iiXi(U//ti  w£±  cUaiiflcari'/n. 

Yo  '^^siKrnf^  w^iat  g'j>et  c^  in  tfje  ftnueriting-tuns  is  no  easr  matter, 
ai  tf  Mr) '/(>«•  t^>t  Ittzi^nrAertUjod  proceu  of  the  vinoos  fermeotatioii. 
'IW  li»r*w*f ,  the  diji<M0ir^  and  the  rinegar- maker  alike  expo4e  the  watt 
U0  Omt  i^mta^.  of  7«)ut  «ru«l  an  eltrv^tM  temperature ;  but  thej  require 
if^cry  ^ffUfrfA  'i^gree*  of  the  alc/^^i^/Iic  development.  The  brewer, 
wt^*  k.4  w^/rt  ^MM  ft^rroer^tedy  gire«  the  name  of  beer  or  a/e  to  the  pro- 
^f*^^  M^JifffAtt^  %j* ^jt  KfucnipilatKin  of  manufacture;  the  distiller  calls 
^  UrmiititM  wort  \fj  the  name  of  ttoj/k ;  while  the  vinegar^maker 
if^'um  ikm  wkm^  '4  ^U  v»  the  fermented  wort  which  he  uses.  It  is 
if*rfj  pffffi^  tioA  distinct  names  should  be  thus  used  (although  thoae 
SifrtMalf  jr  t^tt^ty^  tmlj  seem  somewhat  Unmeaning) ;  for  the  liquids 
Sf*  >/y  ft^t  mtmrn  tl^  vacrte,  slt>iough  all  alike  produced  by  vinous  fcr- 
$t$iffHMi\^m  fffffn  sweet  wort. 

Th*  UsffnttnUni  w^/rt,  or,  as  we  shall  now  term  it,  the  gyU^  is  trans- 
fteff§sA  ffirtu-  tlie  fermeming'tuns  u>  other  vessels,  where  it  leaves  a 
Ai^wmi  fir  sediment,  which  u  a  kind  of  acetous  yeast ;  and  being  thence 
allorwed  Ut  (UfW  inUt  the  jack-back,  it  is  pumped  up  one  of  the  branchea 
of  th^  tliree^barrelled  pump  into  the  large  vat  above.  From  this,  as  a 
centre,  the  gyle  is  allowed  to  flow  into  casks,  where  it  assumes  the 
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form  of  vinegar,  a  proceaa  which  ia  in  ever;  respect  remuluible.  The 
change  here  indicated  ia  brought  about  in  two  methodi  exceedingly 
opposite  in  tbeir  general  character.  In  the  one  case  the  caslu  con- 
taining the  gyle  are  placed  in  close  rooms  heated  to  a  high  tempera- 
ture i  in  the  other  thej  are  ranged  in  rows  in  an  open  field,  where  they 
remtkin  many  months.  Different  as  these  methods  seem  to  be,  yet  the 
effect  produced  is  precisely  the  same,  viz.  the  conversion  of  the  gyle 
into  vinegar  by  the  internal  process  of  acetiGcation,  In  what  manner 
the  oxygen  of  the  air  and  the  heat  of  the  stove-rooms  work  this  change, 
is  as  much  a  chemical  difficulty  aa  the  process  of  fermentation  gene- 
rally. As  regards  the  convenience  and  interests  of  the  manufacturer, 
both  methods  seem  to  have  their  advantages ;  for  at  the  vinegar-works 
which  we  are  describing  both  are  followed,  although  the  one  occupies  a 
very  much  longer  period  of  time  than  the  other.  When  the  vinegar 
is  to  be  acetified  in  the  field,  it  roust  be  made  during  the  three  spring 
months,  and  then  left  several  months  in  the  Geld. 

This  process  of  acetification  is  technically  called  'stoving,'  or  'field- 
ing,' according  to  the  method  followed.  In  the  first- mentioned  case, 
the  casks  containing  the  gyle  are  arranged  conveniently  in  three  stove- 
rooms,  which  are  closed  and  locked,  and  then  exposed  to  a  certain  tem- 
perature till  the  acetification  has  been  wrought  Two  minutes'  stay 
in  one  of  these  rooms  is  quite  sufficient  to  convince  a  visitor  that 
vinegar  is  in  the  act  of  formation,  the  suffocating  acetous  vapour 
being  insupportable.  The  method  of  stoving  is,  we  believe,  generally 
adopted  by  the  vinegar-makers  of  France,  and  appears  to  render  the 
manufacturer  more  independent  of  the  seasons  than  the  field  process. 

The  process  of  '  fielding  '  is  much  more  visible,  if  we  may  use  such 
a  term,  than  that  of '  stoving,'  from  the  circumstances  under  which  it 
is  conducted.  The  casks,  each  of  which  contains  rather  more  than  a 
hundred  gallons,  are  arranged  in  long  parallel  tiers,  with  their  bung' 
holes  open  and  uppermost  Beneath  some  of  the  paths  which  separate 
the  rows  of  casks  are  pipes,  communicating  with  the  '  back '  at  the 
top  of  the  brewhouse;  and  in  the  centre  of  each  of  these  paths  is  a 
valve  or  cock  opening  into  the  concealed  pipe.  When  the  casks  are 
about  to  be  filled,  a  flexible  hose  is  screwed  on  to  this  valvular  open- 
ing, the  other  end  of  the  hose  being  inserted  in  the  bung-hole  of  the 
cask.  Then,  as  the  reservoir  of  gyle  is  many  feet  above  the  level  of 
the  casks,  the  liquid  flows  by  ita  own  pressure  through  the  underlying 
pipe  and  the  hose  into  the  cask.     A  man  guides  the  hose  in  the  manner 
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ri^prfrsentml  in  Yig.  4,  and  hm  (iiffiRiitnt  length  of  hose  to  fill  ^1  t 
ciuka  in  oni*  row,  one  after  Another. 

Here  the  vinrgnr  remaini"  fiir  wvornl  weeki,  or  even  monthf,  t{ 
bung-hoIe«  of  the  caaki  beinp;  covrrnl  with  •mall  pimesof  tileord 
which  are  removed  when  t!ip  wenlher  ia  fine.     The  ciwk*  are  vutninaj 
twice  eveij  day  ;  urtA  if  it  hupprns  thftt  n  (hower  of  r»in  come*  on  m 
denly  while  the  bung-hole«  atv  exposed,  ncnrly  nil  thi-  hftncb  in 
vinegar  ilt^pnrtinvnt  are  '  turned  out,*  lo  cover  the  cmIi*  m  ipeediiy  li 
pomihle.      The  air  cffnct*  the  lome  object  u  Uie  heat  of  the  « 
room»,  but    much    more  »lowIy.      In  both  ema  the    gylr,   or  fcp 
mented  wort,  undergoe*  tlie  procew  of  ace  till  cation,  whereby  it  I 
comeii   converted   into   vinegar.      I"   thtisn  factorieB  wliere  tlie  vinegl 
ia  produced  from  other  aabalnnccs  than  malt,  Uic  gyle  ia  converted  inl 
vinegar  ncnrly  In  the  aame  way  aa  in  the  present  case,  altbougb  ti 
gyle  itself  i«  diiferenlly  produced. 

Wlicn  the  ■  fielding '  ia  conipleted  and  the  vinegar  ii  to  be 
from  the  caika,  the  arrangementa  are  managed  in  a  very  itigrnitn 
manner.  A  long  trough  or  Bho<it  is  laid  by  tJie  side  of  o 
rows  of  caske,  into  which  tlie  vinegar  is  transferred  by  m 
eyphon,  the  shorter  leg  of  which  ii  inMrteil  in  the  bung-hole  of  U 
caak.  The  trough  inclines  a  litUe  iVom  one  end  to  th«  otlier,  the  lowi 
end  resting  on  a  kind  of  tntvdUng  tank  or  ciatam ;  *o  tliat  tlie  vinej 
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each  of  which  b  filled  witli  a  filtering  ingredient  also  called  *  rape.' 
This  double  employment  of  the  same  word  seems  rather  absurd; 
but  it  is  probable  that  the  'rape-vessels,'  or  the  vessels  containing 

*  rape,'  were  called  *  rapes '  for  the  sake  of  brevity ;  and  for  the 
origin  of  the  name  itself  we  may  perhaps  refer  to  the  French  word 

*  raffe,*  connected  with  the  process  of '  rafiinerie,'  or  refining.  Leaving 
etymology  out  of  the  question,  however,  we  may  state  that  this  rape  con- 
sists of  raisin  stcUkt  ami  skinsj  which  are  said  to  filter  the  vinegar  bet- 
ter than  any  other  substance  hitherto  employed.  It  would  seem  pretty 
evident  that  it  is  not  a  mere  filtration  which  the  vinegar  undergoes, 
but  that  in  percolating  over  and  over  again  through  the  rape^  it  im- 
bibes some  quality  which  it  did  not  possess  before.  Sometimes  wood- 
shavings,  sometimes  straw,  and  sometimes  tanners'  spent  bark,  is 
employed  as  tlie  filtering  ingredient ;  but  the  refuse  of  raisins  which 
have  been  employed  in  making  wine  is  preferred  to  every  other  ma- 
terial. It  is  a  matter  of  immense  difficulty  to  collect  the  necessary 
quantity  of  this  material  to  fill  the  bulky  vessels ;  and  when  once 
collected,  we  believe  there  is  no  part  of  the  vinegar-maker's  apparatus 
on  which  he  places  so  much  value.  We  shall  have  a  few  further  details 
to  offer  on  this  subject  in  a  future  page. 

Each  '  rape,'  or  filtering-vessel,  is  fitted  with  a  false  bottom,  on 
which  the  filtering  medium  is  placed.  Beneath  this  false  bottom,  and 
above  the  true  bottom,  is  inserted  a  cock,  which  allows  the  vinegar  to 
flow  into  a  back  or  cistern.  From  this  cistern  a  pump  elevates  the  liquid 
to  the  top  of  the  vessel,  and  hence  ensues  a  very  curious  circuit ;  the 
vessel  is  filled  up  with  vinegar,  which  filtrates  through  the  raisin-refuse 
into  tlie  space  beneath,  thence  into  the  tank,  thence  through  the  pump 
to  the  top  of  the  vessel,  to  recommence  its  circuit.  Over  and  over 
again  does  tliis  circuit  proceed,  the  pump  being  kept  constantly  at 
work,  and  the  vinegar  incessantly  in  motion.  If  such  a  comparison 
might  be  permitted,  we  would  liken  the  pump  to  a  lieart,  which  pro- 
pels the  liquid  to  tlie  enormous  lung — the  rape — where  it  is  purified, 
and  then  again  returned  to  the  heart,  llie  filtering  substance  gra- 
dually, but  very  slowly,  wastes  away,  and  is  renewed  from  time  to 
time. 

The  vinegar  by  this  process  becomes  transparent,  or  *  bright,'  as  it 
is  technically  termed,  and  is  tlien  pumped  from  the  rapes  into  store- 
vats,  where  it  \b  kept  till  required  to  be  put  into  casks  for  sale ;  and 
the  rapes  are  immediately  filled  up  with  an  equivalent  portion  of  freah 
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vinegar,  so  as  never  to  leave  the  raisin -re  fuse  idle.  The  vinegnr-casks 
hold  one  hundred  and  sixteen,  6ily,  and  twenty-five  gallons  respec- 
tively. Each  cask  is  examined  and  gauged  before  being  brought  into 
the  *eending-out  warehouse,'  to  see  that  it  is  sound  and  of  proper  di- 
mensions. The  warehouse  b  a  large  room  lined  on  all  sides  by  store- 
vats,  from  which  the  casks  are  filled ;  and  on  the  days  when  these 
casks  are  to  be  sent  off,  the  warehouse  presents  a  very  busy  appearance, 
with  coopers,  porters,  &c.  ranging  the  casks,  marking  them,  and  con- 
signing them  to  the  waggons. 

With  a  few  miscellaneous  remarks  on' vinegar  we  must  peas  on  to 
the  other  object  of  our  '  visit.'  Vinegar  is  known  by  certain  numbers, 
such  as  No.  18,  20,  22,  and  24.  These  originally  represented  the 
number  of  pence  per  gallon  at  which  the  vinegar  was  sold ;  and 
although  the  price  no  longer  accords  with  these  immbers,  the  numbers 
themselves  have  been  retained  as  symbols  whereby  a  certain  quality  of  . 
vinegar  may  be  knovm  and  designated.  Vinegar  pays  to  government  a 
duty  of  2rf.  for  every  gallon  of 'proof;'  proof  being  deemed  that  de- 
gree of  strength  which  contains  five  per  cent,  of  pure  acetic  acid,  as 
ascertained  by  an  instrument  called  an  *  acetometer,'  which  acts  on 
the  principle  of  determining  the  specific  gravity  of  the  vinegar  when 
saturated  with  hydrate  of  lime,  and  deducing  the  acetic  strength  there- 
from. Vinegar  varies  considenibly  in  its  strength  under  different  cir- 
cumstances, and  the  duty  paid  always  bears  a  strict  relation  to  the 
strength  i  thus,  if  the  quantity  of  pure  acid  in  a  gallon  of  vinegar  be 
double  '  proof,'  then  it  pays  double  duty,  or  4d.  per  gallon ;  and  so 
on.  The  strength  of  vinegar  is  more  difficult  to  ascertain  than  that  of 
spirit,  for  there  is  a  kind  of  mucilage  or  extractive  matter  in  it  which 
increases  its  specific  gravity,  and  which  is  very  different  in  quantity  at 
different  times.  Hence  a  given  specific  gravity  will  not,  as  in  spirit, 
indicate  the  strength ;  and  the  test  employed  is  the  specific  gravity 
after  it  has  been  saturated  with  hydrate  of  time.  Up  to  the  year  1834 
there  were  seventy-seven  thousand  dealers  in  vinegar  in  Great  Britain, 
every  one  of  whom  was  visited  once  a  month  by  the  Excise,  to  see  that 
he  conformed  to  certain  regulations,  such  as  to  make  an  entry  of  his 
premises,  and  not  to  send  out  any  quantity  of  vinegar  exceeding  ten 
gallons  without  a  certificate  from  a  book  provided  by  the  Excise.  The 
expense  of  thus  making  nearly  a  million  visits  in  a  year,  and  the  utter 
useleamess  of  the  system,  led  to  its  abandonment  in  1834,  on  the 
KCommendalion  of  Uie  Commissioners  of  Excise  Inquiry.     The  quan- 
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tity  of  vinegar  made  in  the  British  Islandi  i«  about  three  million  gal- 
lons a  year,  of  which  more  than  half  is  made  by  four  London  firms* 

British  Wikes,  or  'Swebts,* 

The  use  of  British  wines,  or,  as  they  are  sometimes  called,  *  hom»> 
made  wines,*  is  of  very  limited  extent ;  and  it  may  perhaps  hardly 
have  occurred  to  the  reader  that  the  manufacture  is  carried  on  on  any- 
thing like  a  considerable  scale.  Such  is,  indeed,  the  fact  at  the  present 
day ;  but  still  there  are  circumstances  attending  the  rise  and  growth  of 
this  branch  of  trade  too  curious  to  be  passed  unnoticed. 

It  is  perhaps  pretty  generally  known  that  nearly  all  foreign  winee 
are  made  from  the  juice  of  the  ripe  grape,  and  that  the  variations  in 
quality  and  appearance  depend  partly  on  the  species  of  grape,  partly 
on  the  soil  where  it  is  cultivated,  partly  on  the  state  of  the  climate,  and 
partly  on  the  method  of  vintage.  British  wines,  however,  are  made 
either  from  dried  grapes,  which  come  to  us  under  the  name  of  raisinif 
or  from  common  English  fruits.  At  first  the  name  of 'sweets' was 
confined  principally  to  the  varieties  of  raisin- wine ;  but  as  English- fruit 
wine  was  equally  subjected  to  duty,  all  alike  acquired  the  name  of 
'  sweets.'  The  Excise  definition  of  sweets  is,  **  all  liquors  made  by 
infusion,  fermentation,  or  otherwise,  from  fruit  or  sugar,  or  fruit  and 
sugar  mixed  with  other  materials ;"  and  until  1834,  any  i)er8on  who 
had  any  such  liquor  in  his  custody,  in  quantity  exceeding  one  hun- 
dred gallons,  was  deemed  a  maker  of  sweets  fur  sale,  and  subject  to 
Excise  survey. 

The  rise  of  the  British-wine  trade  was  closely  connected  with  the 
vinegar  manufacture,  and  dates  back  to  about  a  century  ago.  At  that 
time — as  Hogarth's  print  of  *  Gin  Lane,'  and  many  other  sources  of 
information,  amply  attest — the  scenes  of  drunkenness  witnessed  in  the 
metropolis  had  reached  a  fearful  extent.  The  legislature  endeavoured 
by  various  means  to  give  a  turn  to  the  public  taste  that  might  lessen 
the  evil ;  and  among  other  things  they  held  out  strong  inducementa 
for  the  manufacture  of  sweets,  or  home-made  wines,  for  sale.  For 
many  years,  however,  although  sweets  had  been  reckoned  among  ex- 
ciseable  articles  ever  since  1696,  the  manufacture  continued  utterly 
insignificant. 

It  happened  about  that  time  that  Mark  Beaufoy,  a  member  of  the 
Society  of  Friends  at  Bristol,  who  had  abandoned  his  original  trade  of 
a  distiller  from  conscientious  scruples,  arising  out  of  the  prevailing 
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vice  of  the  times,  went  to  Hollarid  to  learn  the  process  of  malt-vinegar 
making ;  and  on  his  return  eatablishfed  a  vinegar-factor?  on  the  site 
of  the  once-celebrated  Cvper't  Garden*,  near  the  present  southern  end 
of  Waterloo  Bridge.  The  works  grew  in  extent  and  in  fame,  and 
were  visited  many  years  afterwards  by  Pennant,  who  in  his  '  London ' 
gives  the  following  paragraph: — "There  is  a  magnificence  of  business 
in  this  ocean  of  sweets  and  sours,  that  cannot  fail  exciting  the  greatest 
admiration,  whether  we  consider  the  number  of  vessels  or  their  size. 
The  boasted  tun  at  Heidelberg  does  not  surpass  these.  On  first  en- 
tering the  yard,  two  rise  before  you,  covered  at  the  top  with  a  thatched 
dome ;  between  them  is  a  circular  turret,  including  a  winding  stair- 
case, which  brings  you  to  their  summits,  above  twenty-four  feet  in 
diameter.  One  of  these  conservatories  is  full  of  sweet  wine,  and  con- 
tains fifty-eight  thousand  one  hundred  and  nine  gallons,  or  eighteen 
hundred  and  fifteen  barrels,  of  Winchester  measure :  its  superb  asso- 
ciate is  full  of  vinegar,  to  the  amount  of  fifty-sis  thousand  seven 
hundred  and  ninety-nine  gallons."  The  casks  and  hogsheads  seemed 
to  Pennant  so  minute  after  these,  that  lie  "  imagined  he  could  quaff 
them  off  as  easily  as  Gulliver  did  the  little  hogsheads  of  the  kingdom 
of  Idlliput*" 

But  to  return  to  the  'sweets.'  Mark  Beaufoy,  in  the  endeavour  to 
establish  a  malt-vinegar  factory,  had  to  encounter  a  great  difficulty, 
viz.  the  want  of 'ra/Dd' wherewith  to  construct  the  filters  to  fine  and 
flavour  the  vinegar.  In  Holland  the  vinegar-mak^rs  were  supplied 
with  the  refuse  from  the  raisin-wine  manufacturers  and  raisin-wort 
distillers;  but  in  England  there  was  no  source  of  the  kind  whence  he 
could  he  supplied,  and  yet  such  a  supply  was  indispensably  necessary 
to  the  success  of  the  process  on  the  Dutch  method.  Under  these  cir- 
cumstances he  was  constrained  to  purchase  raisins,  and  after  steeping 
them  for  the  purpose  of  extracting  the  saccharine  and  mucilage  of  the 
fruit,  the  liquor  was  thrown  away,  and  the  rape  alone  (comprising  all 
the  solid  parts  of  the  raisinj  reserved  for  use  in  the  vinegar  manufac- 
ture. 

It  happened,  however,  that  Dr.  Fothergill,  the  Quaker  physician, 

*  Pennant'i  ■  Londari,'  3rd  edit.,  p.  31.  Wilkli«>n,  loo,  at  a  later  date,  gare  > 
lepmrnlation  aixl  description  of  thwe  premltt*,  ia  the  'Loiidiii'i  llIiiitimtB,'  u  Ihey 
appnred  btfon  tin  natoiai  of  tbe  Hhiblithmcnt  to  Soulh  Lunbetb  in  1812,  coiueqiient 
mi  the  prepantioni  foi  making  Ilie  MQlbem  approach  to  WBtailoo  Bridge. 
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became  acqiuunted  with  this  waste  of  raiiin-juice,  and,  after  demon- 
strating how  wine  might  be  made  from  it,  advised  Mark  Beaufoj  to 
commence  it  as  a  branch  of  manufacture.  He  did  so,  and  entered  his 
name  at  the  Excise  as  a  '*  maker  of  sweets,"  about  a  century  ago. 
From  that  time,  owing  partly  to  the  spur  which  one  branch  of  manu* 
facture  thus  gave  to  anotlier,  and  partly  to  a  wish  in  many  quarters  to 
substitute  a  milder  drink  for  that  which  had  produced  such  social  evils, 
tlie  raisin-wine  trade  rose  into  distinction  and  importance.  The  kinds 
of  raitiins  he  used  were  principally  Smymas,  Malagas,  Lexifs,  Faros, 
and  Cape  de  Verds ;  but  in  later  years  the  manufacturers  of  sweets 
included  the  English  freeh  fruits  among  the  materials  whence  thej 
produced  wine.  For  forty  years  tlic  trade  gradually  extended ;  but 
in  1 784  the  minister  of  the  day  adopted  a  course  which  most  seriously 
shook  and  injured  it :  this  was  by  enacting  that  no  dealer  or  vendor  of 
Foreign  wines  should  be  allowed  to  have  any  British  wines  upon  his 
premises  or  in  his  possession;  the  two  trades  (of  vendors,  but  not 
makers)  having  hitherto  been  considered  and  conducted  as  one.  This 
enactment  arose  out  of  certain  excise  regulations  concerning  foreign 
wines ;  but  its  effect  on  the  sale  of  British  wines  was  most  marked.  In 
the  year  ending  5th  July,  1784,  previous  to  the  new  regulation  coming 
into  force,  the  duty  charged  upon  sweets,  in  the  London  district  only, 
was  for  7000  barrels  made  by  the  firm  of  Bcnufoy  and  Co.,  and  about 
an  equal  quantity  by  the  other  makers  who  had  by  degrees  entered  the 
trade ;  whereas  in  the  following  year  the  quantity  was  only  241  bar* 
rels !  The  new  act  completely  annihilated  all  the  dealers,  so  far  as  this 
article  was  concerned,  by  rendering  them  obnoxious  to  heavy  penal- 
ties ;  and  the  manufacturers  had  new  connections  to  seek  for  vending 
their  produce.  The  blow  once  given  was  never  wholly  recovered ; 
for  though  the  firm  mentioned  above  paid  nearly  10,000/.  duty  in  1813 
on  British  wines,  being  the  largest  ever  paid  by  one  house  in  one  year, 
yet  the  trade  on  the  whole  progressively  declined,  and  was  still  further 
injured  by  the  reduction  of  the  duty  on  Cape  wines  some  years  ago. 
At  length,  by  the  year  1834,  the  duty  became  go  small, — amounting 
to  less  than  3000/.  per  annum  for  the  whole  of  the  British  islands,-* 
that  the  Commissioners  of  Excise  Inquiry  recommended  it  to  be  abo- 
lished altogether,  as  not  worth  the  trouble  and  expense  of  collecting. 
British  wines,  therefore,  are  not  now  an  exciseable  article ;  and  there 
will  not  in  future  be  data  whereby  to  judge  whether  the  manufacture 
increases  or  diminishes. 
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Aa  &  notable  branch  ot  trade,  ve  maj  tbos  coiutder-that  theBriUsh- 
wine  manufacture  has  gone  through  the  phages  of  riie,  zenith,  uid 
fall  within  about  t,  century,  although  it  may  perhap*  happen  that  the 
removal  of  the  duty  will  give  another  impulse  to  it.  It  will  still  con- 
tinue to  be  an  interesting,  though  not  an  extensive  branch  of  English 
manufacture;  and  those  who  are  not  so  well  provided  with  the  good 
things  of  life  as  to  have  the  real  juice  of  the  grape  at  their  table  will 
probably  stilt,  to  some  extent,  look  to  a  substitute  leas  costiy  than 
foreign  wine  and  less  injurious  than  ardent  spirits. 

The  manufacture  of  'sweets'  is  one  partaking  of  fewer  processes 
than  that  of  vinegar,  and  may  be  described  without  much  difficulty. 
If  we  take  the  term 'sweets*  in  its  fullest  extent,  so  as  to  include  all 
the  varieties  of  British  wine,  then  we  shall  at  once  state  that  the  only 
variety  claiming  description  here  is  that  of  ramn-\cine,  lo  which  the 
manufacture  was  in  the  first  instance  confinod.  All  the  kinds  made 
from  English  fruits,  such  as  '  currant- wine,'  '  raspberry- wine,'  '  elder- 
wine,'  Ac.,  are  such  household  acquaintances,  that  we  need  not  trace 
their  birth  and  parentage;  every  'Cook's  Oracle,'  and  'Complete 
Housewife,'  and  'Kitchen  Manual,'  and  'Useful  Receipt  Book,'  and 
'  Guide  to  Service,'  teaches  us  how  to  make  these  wines ;  and  the 
diflermce  between  their  methods,  and  the  mode  pursued  by  those  who 
make  the  wines  for  sale,  lies  rather  in  the  quantity  operated  on,  and 
the  size  of  the  vessels,  than  in  the  routine  of  processes,  ~  Let  us  then 
glance  at  the  method  of  making  the  wines  from  foreign  dried  fruits,  ss 
practised  at  this  establishment. 

The  dried  fruits  or  raisins  (frequently,  but  erroneously,  called  plwni) 
which  result  from  the  different  kinds  of  grape,  do  not  lose  all  the 
vinouB  quality  of  the  fresh  fruit,  although  much  seems  to  be  lost  in 
the  process  of  drying.  Nearly  all  the  grapes  thua  prepared  are  brought 
from  the  countries  bordering  on  the  Mediterranean,  and  ere  generally 
named  either  from  the  places  where  they  are  produced,  or  those  whence 
they  are  imported;  but  in  some  cases,  such  as  'muscatels,'  'blooms,' 
'sultanas,'  'raisins  of  the  sun,'  and  'lexias,'  the  name  is  derived  from 
the  quality  of  grape  or  the  mode  of  preparation.  The  most  simple 
mode  of  preparation  in  the  grape-countries  is  to  dry  the  fruit,  after 
being  cut  when  fully  ripe,  by  exposure  to  the  heat  of  the  sun  on  a 
floor  of  hard  earth  or  stone.  Another  method  is  to  cut  the  stalk  half- 
way through  when  the  grapes  are  nearly  ripe,  and  leave  them  sus- 
pended till  the  watery  part  is  evaporated ;  the  flow  of  sap  is  in  a  great 
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measure  prevented  from  entering  the  fruit,  in  consequence  of  the 
incision ;  and  whilst  evaporation  continues  to  go  on  undiminished,  the 
grape  necessarily  becomes  dried.  Some  sorts  are  prepared  hj  dipjHng 
the  grapes  in  a  ley,  and  afterwards  drying  them  in  the  sun,  the  ley 
being  formed  of  water,  wood-ashes,  and  a  small  portion  of  oil  of  olives. 
Inferior  raisins  are  dried  by  the  artificial  heat  of  an  oven. 

The  raisins  acquire  very  different  qualities  according  to  these  modes 
of  treatment ;  but  the  wine  prepared  from  them  by  the  British  manu- 
facturer of '  sweets '  may  be  spoken  of  in  general  terms,  without  refer- 
ence to  specific  differences,  further  than  to  say  that  the  '  Lezias '  pro- 
duce a  dry  wine,  the  *  Denite '  a  sweet  wine,  the  *"  Black  Smymas '  a 
strong-bodied  wine,  and  the  *  Red  Smymas '  and  '  Valencias '  a  rich  and 
full  wine.  The  time  when  the  importer  lays  in  his  store  of  dried  fruit 
is  from  Michaelmas  to  Christmas ;  and  from  thence  to  spring,  or  in 
ehort  during  the  cool  weather,  is  the  principal  time  for  making  the 
wine. 

The  fruit  comes  into  the  hands  of  the  wine-maker  in  three  different 
kinds  of  packages— baskets,  casks,  and  boxes — according  to  the  quality 
of  the  fruit ;  but  in  general  tlie  raisins  are  packed  closely  together, 
and  form  a  hard  mass.  These  masses  arc  in  the  first  instance  laid  on 
a  floor  and  beaten  with  wooden  mallets,  as  a  means  of  separating  the 
raisins  one  from  another.  Sometimes  the  agglomeration  is  so  close,  that 
the  mass  has  to  be  passed  between  rollers  before  the  separation  can  be 
effected.  The  separate  raisins — or  rather  the  small  masses,  for  the 
individual  separation  is  not  yet  effected — are  stcepetl  in  a  vessel  with 
a  quantity  of  water,  where  they  stand  until  all  the  fruit,  by  being 
swelled  with  the  water,  rises  up  and  floats  on  the  surface. 

When  the  fruit  has  risen  to  the  surface  of  the  water,  a  portion  of 
the  latter  is  drawn  from  the  vessel,  by  which  the  mass  of  fruit 
necessarily  sinks  to  a  lower  level.  A  perforated  board  or  floor  is  then 
laid  on  the  top  of  the  fruit  in  the  vessel,  and  kept  down  by  a  weight; 
and  upon  this  is  pumped  the  liquor  which  had  been  previously  drawn 
from  the  vessel.  As  the  weight  keeps  the  board  down,  and  the  board 
keeps  the  fruit  down,  it  follows  that  the  fruit  has  a  body  of  liquid 
above  as  well  as  below  it ;  while  the  perforations  in  the  board  allow  the 
liquid  to  percolate  through  to  the  fruit.  This  process  is  repeated  from 
time  to  time,  by  drawing  off  the  liquid  from  beneath  the  fruit,  and 
pouring  it  in  above,  by  which  all  parts  of  the  fruit  become  equally 
affected.     The  extraction  which  is  brought  about  during  this  process 
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roHably  begins  at  the  moment  wlion  the  fruit  lina  lightness  cnutigh  tu 
1    llie  surface    of  the  liquid,  anil    uonliiiues   throughout   the 

LI  all  the  vinous  and  saccharine  matter*  have  b"cn  extracted 

n  tniit  hy  this  process,  the  lifjuiil  k  (lrB\m  off  itilo  separate 

The  fruit,  however,  is  not  wholly  cxlmustml  by  this  drawing- 

■,  for  a  consUerahle  portion  of  the  lifjuid  is  absorbed  by  iind  mixed 

ftp  amonp  the  spent  fruit.     To  recover  this  is  a  point  of  importajice ; 

iMid  the  itetion  oF  pressure  is  here  bnnight  into  rBfjuisition.     In  nne  of 

th(^  riiome  of  the  factory  is  a  powerful  hydrntilic  press,  and  bUo  n 

range  of  screw-presses,  the  former  or  the  latter  being  used  accord- 

;  Id  circumstances,     Ftg.  6  represents  one  of  these  presses  while 

iiip  worked,  by  which  it  will  be  seen  that  considwKlde  power  is 

plied.     Each  press  consists  of  a  kind  of  cubinal  ho»,  two  or  tlirec 

it  equare,  into  whi<!h  a  strong  square  board  or  preascr  works,  being 

tchfld  to  a  screw  above, and  the  screw  being  turned  by  capstans.  In' 

nslance  a  man  gets  into  one  of  tlie  steeping-tuna,  ami  lades 

kit  the  spent  fruit  into  bsakeU,  which  are  cturied  ii>  llie  pres»-boxea 
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uid  there  thrown  in  until  the  box  \e  full.  A  powerful  iron  bar  ia 
inserted  in  a  hole  in  the  screw-shaft,  and  is  then  used,  cnpstMii-like,  to 
turn  the  screw  and  press  the  fruit,  half  a  dozen  men  being  thui  em- 
ployed. Sometimes  the  aid  of  a  powerful  windlaia  ia  employed  to  turn 
the  screw ;  and  the  pressure  thus  exerti^d  U  so  great  as  to  reduce  the 
fruit  to  one-third  of  its  former  bulk. 

The  liquid  which  is  thus  obtained  is  added  to  that  which  was  dramt 
oCF  from  the  steeping- vessels ;  while  the  spent  fruit,  now  pressed  almost 
dry,  is  BO  far  from  being  valueless,  that  it  constitutes  the  article  rape, 
BO  important  to  the  proceedings  of  the  vinegar  manufacturer.  Tb* 
steeping  is  not  the  only  process  which  is  carried  on  in  the  large  vesseb; 
for  afler  the  fruit  has  been  moistened  and  the  saccharine  quali"  " 
tracted,  a  kind  of  fermentation  ia  induced  by  a  leaven  or  yeast  contained 
in  the  fruit  itself;  and  it  is  principally  to  regulate  this  fermentation 
that  the  liquid  is  passed  so  frequently  through  the  mass  of  fruit.  In 
fact  the  liquid  which  is  drawn  off  from  the  vessels  is  not  merely  raisin 
extract  or  juice — it  is  wine  in  a  crude  state. 

The  wine  ia  pumped  from  the  fermenting-tuns  bto  other  veasels  in 
the  '  wine  store- warehouse,' — a  large  building  lined  on  every  side  with 
vats,  tuns,  and  casks  of  various  sizes.  Here  it  is  subjected  to  repeated 
'  rackings,'  by  which  everything  that  is  capable  of  being  precijiitalcd 
ia  separated  from  it  and  falls  to  the  bottom  of  the  vessels.  Here,  too, 
all  the  processes  of  sweetening,  and  '  fining '  with  isinglass,  4c.,  accord- 
ing to  the  different  kinds  of  wine,  are  carried  on,  until  the  wine  assume* 
the  form  in  which  it  is  sold.  It  is  stored  in  vats,  from  whivh  it  is 
drawn  into  casks  for  sale  to  the  dealers.  There  ia  no '  WtlUng '  depBrt- 
ment  at  this  factory,  the  wine  behig  Bold  '  in  the  wood ;'  and  the  dealer 
separatea  it  into  the  snialler  portions  which  find  their  way  into  th« 
hands  of  the  consumer. 

Here  we  take  our  leave  of  this  region  of  aweets  and  sours.  The 
connection  existing  between  these  two  branchea  of  manufacture,  botlk' 
in  history  and  in  practice,  has  rendered  it  advantageous  to  treat  OT) 
them  both  in  one  article ;  and  the  firm  to  which  the  foregoing  detailst 
relate  is  the  only  single  one  which  affords  facilities  for  so  doing. 
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v.— A  DAY  AT  A  SUGAR-BEFINERY. 


If  it  were  allowable  to  personify  the  East  and  Weal  enda  of  London, 
we  might  consider  them  as  strangers  who  hare  occasionally  heard  of 
each  other's  existence,  but  who,  from  the  wide  interval  between  them, 
have  had  little  mutual  acquaintance.  The  dweller  at  the  '  Court  end ' 
of  the  town  maj,  perhaps,  have  heard  of  '  Aldgate  Pump,'  as  a  spot 
remotelj  east,  beyond  the  regions  of  the  Bank,  the  Exchange,  and  the 
Mansion-House;  and  may,  without  the  aid  of  a  map,  be  in  some  doubt 
as  to  what  exists  still  farther  eastward.  But  he  who  would  form  an 
adequate  idea  of  the  metropolis  in  all  its  length  and  breadth,  must  be 
prepared  to  hear  of  a  vast  population, — a  very  world  of  human  beings, 
— beyond  the  point  to  which  we  allude. 

It  is  to  this  eastem  district,  and  to  one  particular  part  of  it,  that 
we  beg  to  direct  the  reader's  attention  in  the  present  article.  Most 
persons  have  heard  of  the  occupation  of  a  Sugar-refiner, — often, 
though  erroneously,  termed  Sugar-baker, — that  is,  one  who  prepares 
the  white  conical  lumps  or  loaves  of  crystallized  sugar  iamiliarly 
known  as  '  loaf-sugar,'  Now,  the  buildings  or  '  reGneries  '  in  which 
this  operation  is  carried  on  are  not  only  situated  in  the  ea«t  of  London, 
hat  most  of  them  are  congregated  within  a  circle  of  half  a  mile  radius 
immediately  eastward  of  Aldgate.  Those  who  would  seek  for  a  reason 
why  K>  many  members  of  one  trade  or  manufacture  settle  near  each 
other,  may  be  reminded  that  Oriental  bazaars  exemplify  this  custom 
to  a  renurkable  extent,  and  that  the  object  i>  principally  to  afford 
fitcUitiea  to  purchasers.  At  Constantinople,  Bagdad,  and  other  Eastern 
cities,  each  of  the  principal  trades  has  its  own  bazaar, — one  for  jewel- 
lery, one  for  silks,  one  for  spices,  and  so  forth ;  and  purchasers  know 
at  once  what  part  of  the  city  to  visit  when  any  commodi^  is  required. 
In  London,  the  admixture  of  trades  and  professions  in  most  trading 
streets  is  now  such,  that  the  bazaar  method  is  little  observable  (for  the 
motley  '  bazaars,'  commonly  so  called,  scarcely  come  within  the  proper 
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meaning  of  the  term) ;  hut  ititl,  whoever  noticei  the  UMmblage  of 
GugHT-rerinera  in  the  neighbourhood  of  Goodman's  Fields,  the  wool- 
comlwrs  in  Hcrmondscy  Street,  the  coach-makera  in  and  near  Long 
Acre,  tho  watch-mnkersinClerkenwell,  the  statuaries  in  the  Paddington 
Rfiad,  and  many  aimiUr  instaiicct,  will  not  fail  to  observe  indicationi 
of  this  custom,  and  to  attribute  it  to  some  sufCeinit  motive.  Proximitj 
to  docks  and  warehouses  fumislies  a  principal  motive  in  the  first- 
mentioned  instance.  Whether  the  sugar-refineries  have,  ever  nince 
their  introduction  Into  England,  been  located  in  this  district  is  not 
exactly  known,  but  such  would  seem  to  be  probable.  Stow,  in  the 
following  remark,  does  not  make  mention  of  any  partieuUr  fait  of 
London: — "About  the  year  1544  refining  of  sugar  wm  first  UMil  in 
England.  "Dien  there  were  but  two  eugar-houses ;  and  their  profit 
was  but  little,  hy  reaaon  there  were  so  ninny  sugar-bakers  in  Antwerp, 
and  sugar  came  thence  better  and  cheaper  than  it  could  be  afforded  at 
fjondon.  And  for  tlic  space  of  twenty  years  together  the<e  two  mgar- 
houses  served  the  whole  rcaliu,  both  to  the  commendation  and  profit  of 
them  that  undertook  tlie  gninc." 

Sugar-refineries  have  certain  peculiarities  in  their  external  appear- 
ance, whereby  they  are  distinguishable  from  most  other  factoriet :  they 
are  very  lofty,  consist  of  an  uniuual  number  of  floors  or  stories,  and 
are  lighted  by  rather  small  windows,  in  tlic  sugar-refinery  of  Meam. 
I'airrie,  which  we  have  recently  visited,  these  peculiarities  are  veij 
observable.  Nearly  two  hundred  windows  may  be  reckoned  in  the 
exterior  of  the  mass  of  buildings,  most  of  tlic-tn  small,  and  some  at  such 
a  height  as  to  have  seven  floors  or  stories  between  them  and  the 
ground.  The  interior,  too,  lias  sometliing  pei^uliar  in  its  appearance, 
arising  from  the  shallowness  of  tlie  rooms  com])ared  with  Uieir  great 
extent:  these  rooms  are  very  numerous,  nearly  square,  and  no  higher 
than  is  absolutely  necessary,  since  tlic  chief  desideratum  in  a  migar- 
refinery  is  a  large  extent  of  flooring.  The  greater  part  of  this  build- 
ing is  formed  of  iron,  brick,  and  stone, — a  very  necessary  precaution 
against  lire,  on  account  of  the  infiamniable  nature  of  the  article  manu- 
factured. 

Most  readers  are  probably  aware  that  Mump'  or  'loaf*  sugar, — a 
holiday  luxury  to  the  middle  classes,  and,  hitherto,  an  unattainable  one 
to  the  humble,— is  prepared  from  common  brown  sugar  by  a  refining 
process,  and  thatthis  process  is  conducted  in  the  buildings  to  which 
we  have  alluded.     In  describing  the  mode  of  operation,  we  shall  not 
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find  it  neceswry  to  trace  the  history  of  augar  in  its  preriotu  states; 
but  itill  a  few  remarks  thereon  will  aid  the  object  in  view,  by  showing 
the  Eucceuive  conditions  or  forms- in  which  the  sugar  is  presented. 

The  supply  of  English  sugar  is  mostly  obtained  from  the  West 
Indies,  where  the  sugar-CHne  ia,  as  ia  well  known,  cultivated  to  a  vast 
extent.  "  A  field  of  such  canea,"  says  Mr.  Beckford,  "  when  standing 
in  the  month  of  November,  when  it  is  in  arrow  or  full  blossom,  is  one 
of  the  most  beautiful  productions  that  the  pen  or  pencil  can  possihly 
describe.  It  commonly  rises  from  three  to  eight  feet  ormore  in  height, 
a  difference  of.  growth  that  very  strongly  marks  the  difference  of  soil 
or  the  varieties  of  culture.  It  ia,  when  ripe,  of  n  bright  and  golden- 
yellow;  and  where  obvious  to  the  sun,  is  in  most  parts  very  beautifully 
streaked  with  red.  The  top  is  of  a  darkish-green ;  bat  the  more  dry 
it  becomes,  from  either  an  excess  of  ripeness  or  a  continuance  of 
drought,  it  assumes  a  russet-yellow  colour,  with  long  and  narrow  leaves 
depending ;  from  the  centre  of  which  shoots  up  an  arrow,  like  a  ailver 
wand,  from  two  to  six  feet  in  height,  and  from  the  summit  of  which 
grows  out  a  pliune  of  white  feathers,  which  are  delicately  fringed  with 
lilac  dye,  and  indeed  is,  in  its  appearance,  not  much  unlike  the  tuft 
that  adorns  this  particular  and  elegant  tree."  Such  is  the  external  ap- 
pearance of  the  plant  yielding  the  sugar-juice.  By  a  succession  of 
proceasea,  effected  on  the  sugar  plantations,  the  canes  are  cut  and 
crushed,  the  juice  boiled,  evaporated,  and  granulated  into  the  form  of 
moist  or  brown  sugar,  which  is  finally  packed  in  hogsheads  and  ex- 
ported. The  material  on  which  so  much  capital  and  ao  much  slave- 
labour  arc  annually  expended,  assumes  three  forms  before  it  reaches 
England:  it  is  first  a  juice  expressed  from  the  cane;  then  a  kind  of 
syrup,  from  which  impurities  have  been  removed ;  and  lastly  a  brown 
granulated  substance,  from  which  a  considerable  portion  of  molasses, 
or  uncryatallizable  sugar,  has  been  removed. 

The  ponderous  augar-hogebeads  which  we  notice  at  the  shops  of  the 
retail  grocers  contain  moist  sugar  somewhat  resembling  in  quality  that 
which  is  imported  by  the  refiner,  but  with  a  finer  and  softer  grain. 
This  sugar,  as  every  housewife  familiar  with  the  qualities  of  '  seven- 
penny  '  or  *  eightpenny  moist '  is  aware,  has  various  shades  of  brown 
colour,  according  to  the  quality ;  and  the  principal  cause  of  this 
colour  is,  that  a  quantity  of  black  molassea,  or  treacle,  which  fbrmed 
part  of  the  original  cane- juice,  is  still  mixed  up  with  the  cryatallizable 
parts  of  the  sugar, — not  having  been  wholly  removed  by  theprocesset 
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to  which  the  cane-juice  is  subjected  before  importatioiu  Hie  particles 
of  sugar  in  their  pure  state  are  white ;  and  to  preeent  them  in  this 
wliite  crystalline  form  is  the  object  of  the  sugar-refiner,  who  adopts 
means  for  expelling  the  molasses,  and  abo  certain  impurities  which  are 
incorporated  with  the  brown  or  Muscovado  sugar  as  imported  in  the 
^hogsheads. 

It  seems  probable  that  the  art  of  refining  sugar  was  first  introduced 
into  Europe  by  the  Venetians,  and  was  practised  in  Venice  some  time 
before  it  was  adopted  in  any  other  European  country.  The  foul  and 
black  sugar  brought  from  Egypt,  at  the  end  of  the  thirteenth  century, 
was  the  first  material  upon  which  the  art  of  the  refiner  was  employed. 
The  Venetians,  in  their  first  attempts,  converted  the  dark  moist  sugar 
into  sugar-candy ;  but  they  soon  sought  to  obtain  refined  or  crystallized 
sugar  by  a  quicker  and  more  profitable  process,  which  they  at  length 
effected  by  the  use  of  conical  moulds,  such  as  have  ever  since  been 
used.  From  Venice  the  art  passed  into  various  European  countries; 
and  since  America  has  been  so  fertile  in  the  production  of  sugar,  re- 
fineries have  increased  to  a  considerable  extent  in  England  and  other 
countries. 

Let  us  suppose,  then,  that  a  hogshead  of  moist  sugar,  imported  from 
abroad,  is  brought  to  a  refinery,  and  let  us  follow  it  through  the  routine 
of  processes  till  it  assumes  the  form  of  a  conical  lump  of  white  sugar. 
Tliis  will  enable  us  to  describe  the  uses  of  the  various  buildings  and 
rooms  forming  a  large  sugar-refinery,  taking  as  our  guide  the  one 
before  alluded  to,  viz.  that  of  Messrs.  Fairrie,  Brothers,  and  Co., 
situated  neai'ly  behind  Whitechapel  Church. 

This  refinery  consists  mainly  of  two  ranges  of  buildings,  in  the 
eastern  of  which  the  earlier  and  in  the  western  the  later  processes 
are  conducted.  The  hogslieads  of  sugar,  having  been  brought  in  wag- 
gons from  the  West  India  Docks  to  the  east  side  of  the  refinery,  are 
hauled  up  by  a  crane,  and  drawn  in  at  an  open  door  to  a  large  squaro 
room.  This  was  the  first  part  of  the  building  which  we  visited,  and  a 
busy  scene  it  presented :  here  was  a  hogshead  of  sugar,  suspended 
from  the  crane,  and  just  on  the  point  of  being  drawn  into  the  ware- 
house ;  there  was  another  hogshead,  deposited  on  a  low  iron  carriage, 
and  being  wheeled  farther  inwards ;  near  it  was  a  third,  being  weighed, 
—a  process  requiring  tackle  of  no  slight  kind,  since  the  hogsheads, 
when  filled,  vary  from  four  to  eighteen  cwts.  each;  farther  on  was  a 
man  knocking  out  the  head  of  a  hogshead,  and  a  party  of  others  empty- 
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ing  the  contenta  on  k  boarded  floor;  while  other  hogsheads,  tome 
empty  and  other*  fiill,  were  lying  around  in  various  directions.  Our 
frontispiece  represents  the  appearance  of  these  objects. 

The  sugar,  when  about  to  be  operated  on,  is  transferred  from  the 
hogsheads  to  a  wooden  floor,  from  whence  it  is  shovelled  into  large 
circular  vessels  culled  '  blow-up  cisterns.'  If  we  gave  a  literal  accepta- 
tion to  technical  terms,  we  should  sometimes  smile,  and  at  otlier  times 
feel  a  little  alarm :  in  the  present  case  it  appears  that  the  name  is 
given  in  allusion  to  the  mode  in  which  steam  is  admitted  to  the  con- 
tents of  the  vessels.  The  cisterns  are  six  or  seven  feet  in  diameter, 
and  about  five  in  height ;  and  the  purpose  for  which  tiiej  are  employed 
is  to  dissolve  the  sugar  preparatory  to  the  removal  of  earthy  and  o^er 
impurities  with  which  it  is  contaminated.  The  reader  must  bear  in 
mind  that  notwithstanding  the  purifying  processes  whereby  cane- juice  is 
converted  into  brown  sugar,  there  are  still  three  kinds  of  substances 
which  require  to  be  removed  from  this  sugar  before  the  white  crystal- 
line state  can  be  obtained,  viz.,  earthy  and  other  impurities,  colouring 
matter,  and  molasses ;  and  thst  very  distinct  processes  are  resorted  to 
in  order  to  effect  the  removal.  To  remove  the  impurities  is  the  first 
objecL  The  sugar  is,  as  before  stated,  thrown  into  the  '  blow-up 
cistern;'  and  water  is  admitted  to  it  from  a  cistern  at  the  top  of  the 
house,  which  supplies  every  part  of  the  establbhment,  and  which  is, 
in  its  turn,  supplied  from  a  well  nearly  two  hundred  feet  deep,  worked 
by  a  steam-engine.  Into  the  cistern  containing  the  sugar  and  water  is 
pumped  a  small  quantity  of  lime-water.  A  stesm  pipe,  in  communi- 
cation with  a  boiler  at  the  east  side  of  the  building,  is  enclosed  within 
the  '  blow-up  cistern  ;'  and  apertures  being  opened,  steam  is  forced  or 
'  blown '  by  its  own  pressure  into  the  solution,  by  which  the  latter 
becomes  heated  in  a  very  short  space  of  time.  This  is  one  of  the 
many  instances  in  modem  manufactures  illustrative  of  the  advantages 
derived  from  the  use  of  steam  as  a  heating  agent  The  water  in  the 
'  blow-np  cistern,'  being  heated  by  the  steam,  dissolves  the  sugar, 
aided  by  constant  stirring  by  means  of  long  poles  or  oars.  The  lime- 
water,  which  lids  in  this  process,  is  brought  from  vessels  situated  in  the 
eastern  part  of  the  premises :  they  are  casks  broader  at  the  bottom 
than  the  top ;  and  the  time  being  dissolved  in  water  and  stirred  till  a 
milk-like  fluid  is  produced,  the  lime>water  is  pumped  from  them  as 
wanted. 

This  part  of  the  process  is  one  in  wluch  great  improvements  have 
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been  made  of  lato  years :  indeed  the  Mine,  to  a  certain  extent,  mi^ 
be  said  of  nearly  all  departments  of  the  refining  buainets.  Under  the 
old  mode  of  proceeding,  the  sugar  was  dissolved  in  lime-water  over  an 
open  firo,  whereby  it  was  subjected  to  a  variable  temperature  injurious 
to  the  quality  of  the  sugar :  the  clarification  was  effected  by  the  ad- 
mixture of  a  large  quantity  of  bullock's  blood,  sxid  a  scum  several 
inches  in  thickness  was  allowed  to  collect  on  the  surface  of  the  vessel 
containing  the  sugar,  and  was  thence  removed  by  a  broad  skimmer. 
As  an  illustration  of  the  effect  of  the  albuminous  refining  substance, 
i.e,  the  blood,  we  may  refer  to  the  action  of  hot  water  on  the  white  of 
an  egg,  which  is  almost  pure  albumen  ;  the  white  coagulates,  or  be- 
comes solid,  in  two  or  three  minutes.  If  any  liquid  containing  allra- 
men  be  mixed  in  another  liquid  and  heated,  the  albumen,  in  the  act  of 
solidifying,  collects  together  in  a  sort  of  film,  and  in  so  doing  appears 
to  entangle  most  of  the  solid  impurities  floating  about  in  the  liquid, 
removing  them  from  the  li(juid  generally.  The  addition  of  bullock's 
blood,  and  the  process  of  skimming,  having  been  repeated  two  or  three 
times,  the  solution  of  sugar  was  allowed  to  flow  through  a  wooden 
channel  into  an  oblong  basket  covered  with  a  blanket,  through  which 
it  filtered  into  a  cistern  below,  carrying  a  consiilerable  })ortion  of  im- 
purity with  it.  But,  in  the  modern  proces.-*,  tlio  de»ire<l  effect  is  pro- 
duced in  a  much  more  efficacious  manner ;  for  the  temp(»rature  of  the 
solution  is  not  greater  than  that  of  boiling  water,  and  the  offensive 
clarifying  ingredient  is  almost  entirely  dispensed  with,  the  process  of 
clarification,  or  the  removal  of  impurities,  being  principally  effected 
in  the  next  process. 

The  saccharine  solution-^called  in  the  language  of  the  refinery 
*  liquor  * — is  not  skimmed  at  all ;  but,  at  a  certain  stage  in  the  opera- 
tion, it  is  allowed  to  flow  from  the  '  blow-up  cistern '  into  a  range  of 
filtering-vessels  in  a  room  beneath,  into  whicli  filters  it  enters  as  a 
thick,  opaque,  blackish  liquid,  and  leaves  them  in  a  beautifully  trans- 
parent state,  though  coloured  of  u  reddish  hue.  The  arrangement  of 
these  filters  is  exceedingly  ingenious.  Several  cast-iron  vessels,  about 
six  feet  high,  contain  each  sixty  cloth  tubes,  about  three  inches  in 
diameter,  attached  to  short  metallic  tubes  which  are  screwed  to  circu- 
lar holes  in  the  upper  part  of  the  vessel,  and  hanging  vertically  down- 
wards. Each  tube  contains  a  large  bag,  made  of  a  close  kind  of 
cotton  cloth,  and  coiled  up  so  as  to  make  the  whole  a  compact  mass  of 
cloth ;  and  the  bags  being  each  two  feet  wide  and  six  feet  long,  it 
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U  eaaj  to  c&leulftte  tbtit  there  ue  nearly  fifteen  hundred  square  feet 
flf  cloth  compriied  in  each  filtering-veaael.  The  '  liquor,'  theii,  flowa 
bom  the  '  blow-up  cisterns '  into  a  ahallow  vessel  to  which  these  tubes 
are  attached,  and  thence  through  the  bags  contained  in  the  tubes. 
The  bags  being  closed  at  the  bottom,  no  outlet  exists  for  the  liquid 
except  through  the  meshes  or  interstices  of  the  cloth  j  and  as  the  cloth 
forming  each  bag  is  doubled  and  re-doubled  in  its  tube,  the  liquid 
finda  iu  way  between  the  plies  or  folds  of  the  cloth,  and  finally  exudes 
in  a  transparent  state.  The  whole  of  the  impuritjea,  with  the  excep- 
tion of  a  little  colouring  matter,  are  retained  by  the  bags  and  tubes, 
while  the  saccharine  liquor  jfasses  through. 

It  must  be  evident  that  the  impurities  left  in  the  bags  would  soon 
clog  the  meshes,  if  not  removed.  At  intervala,  therefore,  the  tubes 
are  unscrewed,  and  taken  out  to  a  washing-yard,  where  the  bags  are 
drawn  out,  the  impurities  removed,  and  bags  and  tubes  thoroughly 
washed.  These  impurities  sdll  contain  a  smalt  portion  of  saccharine 
matter,  which  is  subsequently  extracted  from  them  by  boiling  and 
other  processes;  and  the  spent  residue  b  finally  sold  as  manure,  for 
which  it  possesses  valuaUe  qualities. 

The  next  point  in  our  visit  is  to  the  rooms  in  which  the  process  of 
'decolouration'  is  carried  on.  The  reader  will  bear  in  mind  that  the 
state  to  which  the  sugar  has  been  traced  in  its  progress  is  that  of  a 
transparent  liquid  having  a  reddish  tinge.  To  remove  this  tinge, 
'Without  interfering  with  the  transparency  of  the  liquid,  is  the  next 
object  of  attention;  and  charcoal  is  the  agent  which  modem  inquiry 
has  shown  to  be  best  fitted  for  this  purpose.  It  has  been  long  known 
that  common  wood-charcoal  possesses  the  property  of  removing,  more 
or  less,  the  odour  proceeding  from  animal  and  vegetable  substances  in 
a  state  of  decomposition;  but  it  was  abo  discovered  by  the  German 
chemist  Lowitz,  that  the  same  substance  will  remove  the  colour  from 
common  vinegar  and  several  other  liquids :  a  fact  which  soon  after- 
wards led  to  Jhe  employment  of  charcoal  in  the  clarification  of  various 
pharmaceutical  preparations,  and  as  an  auxiliary  in  the  refining  of 
sugar.  About  thirty  years  ago,  M.  Figuire,  of  Montpellier,  ascertained 
the  additional  important  &ct,  that  charcoal  obtained  from  animal  sub- 
stances is  not  only  equally  efGcacioua  when  used  in  considerably 
smaller  proportion  than  vegetable  charcoal,  but  that  it  is  capable  of 
decolouring  many  liquids  on  which  the  latter  has  no  sensible  effects 
whatever.     The  sugar-refiners  immediately  availed  themselves  of  the 
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knowledge  of  this  fact;  and  since  that  time  manj  different  modes 
have  been  adopted  of  employing  animal  charcoal  in  refining. 

What  is  meant  by  *  animal  charcoal '  is  the  earthy  and  carbonaceous 
prcMluct  obtained  by  burning  bonos  in  retorts;  certain  other  ingredients 
in  the  bone  are  driven  off  by  the  heat,  leaving  an  intimate  mixture  of 
phosphate  and  carlK)nate  of  lime  with  carlxm,  which  then  obtains  the 
name  of  animal  charcoal.  It  is  not  well  known  in  what  manner  char- 
coal acts  on  the  colouring  particles  of  bodies ;  but  Mr.  Aikin,  in  one 
of  his  Lectures,  makes  the  fallowing  remarks  on  the  comparative 
action  of  vegetable  and  animal  charcoal : — '*It  is  certain  that  the  more 
finely  divided  any  given  weight  of  charcoal  is,  the  more  powerful  is 
its  decolouring  effect ;  and  thus  the  inferiority  of  those  kinds  of  char- 
coal that  break  with  a  glossy  fracture,  when  compared  with  those  of 
a  dull  fracture,  is  accounted  for :  the  particles  of  the  former  being 
assumed  to  be  nearly  solid,  and  those  of  the  latter  to  be  porous,  or,  in 
other  words,  more  minutely  divided.  In  bone  or  animal  charcoal  the 
carlx)naceous  particles  are  separated  from  each  other  by  the  large 
quantity  of  earth  with  which  they  are  mixed;  and  hence  the 
superiority  of  tliis  to  vegetable  charcoal  resolves  itself  into  a  case 
of  very  minute  division.*'  These  points,  however,  are  not  yet 
settled. 

We  return,  then,  to  the  operations  on  the  sugar,  which  we  had 
traced  through  the  filtering-bags.  All  the  liquor,  as  it  leaves  the 
filters,  flows  through  ])ipe8  into  other  parts  of  the  building  occupied 
by  charcoal-cisterns,  each  of  which  is  a  square  vessel,  four  or  five  feet 
in  height,  and  provided  with  a  double  bottom,  t)ie  upper  one  being 
perforated  with  small  holes.  On  this  perforated  bottom  a  piece  of 
cloth  is  laid,  and  on  the  cloth  a  layer  of  powdered  animal  charcoal,  or 
*  bone-black,*  nearly  three  feet  in  thickness.  The  saccharine  liquor 
flows  on  the  surface  of  this  charcoal  bed,  tlirough  which  it  slowly  finds 
its  way,  percolating  to  the  botttnn,  then  through  the  meshes  of  the 
cloth,  and  lastly  through  the  ])erforations  into  the  vacant  Fpace 
beneath.  Tlie  effect  of  this  filtration  is  very  striking ;  for  the  liquor, 
which,  though  transparent,  is  of  a  reddish  colour  when  it  flows  into 
these  cistenis,  leaves  them  in  a  state  of  colourless  transparency  almost 
equal  to  that  of  pure  water.  Such  a  complete  decolouration  is  the  best 
proof  of  the  success  of  the  modem  improvements  in  this  branch  of 
manufacture.  The  cloth  bags,  and  the  arrangements  by  which  the 
liquor  is  made  to  flow  through  them,  remove  all  the  o])a(pic  impuri- 
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ties ;  while  the  charcoal,  and  the  apparatus  of  which  it  forma  a  part, 
remove  the  colouring  matters  from  the  filtered  liquor. 

In  the  eaatem  part  of  the  premiaea  is  situated  a  retort-house,  sup- 
plied with  furnaces,  retorts,  and  various  subsidiary  arrangements. 
These,  whose  use  might,  to  a  stranger,  appear  rather  inexplicable  in  a 
Gugar-reGnery,  esemplify  one  of  the  most  curious  and  valuable  pro- 
pertiee  in  the  charcoal  employed.  When  the  process  of  decolouring 
the  eugar  has  rendered  the  charcoal  impure,  water  is  poured  through 
the  mass  in  the  cisterns,  until  all  the  soluble  part  of  the  saccharine 
impurities  is  removed ;  after  which  the  charcoal  is  removed  from  the 
square  cisterns,  carried  to  the  retort-bouse,  put  into  iron  retorts — of 
which  there  arc  a  large  number,  each  eight  or  ten  feet  long — and 
there  re-burned.  The  arrangements  for  thu  purpose  are  on  a  consi- 
derable scale,  and  very  complete;  and  the  proceaais  so  conducted  that 
the  charcoal  loves  the  retorts  in  a  state  as  (it  for  use  as  when  it  was 
first  made;  all  the  impurities  having  been  burned  away,  without  any 
deteriorUion  in  the  decolouring  qualities  of  the  charcoal.  Thtu  the 
same  portions  of  charcoal  may  be  used  over  and  over  again.  This 
decolouring  process  was  first  employed  in  this  coimtryon  a  large  scale 
by  Messrs.  Fairrie,  who  likewise  adopted  the  moda  here  described  of 
recovering  the  power  of  animal  charcoal,  several  years  before  it  be- 
came publicly  Icnown. 

Every  one  knows  that  '  loaf'  sugar,  as  well  as  '  moist,'  possesses 
different  degrees  of  whiteness  and  clearness  of  appearance.  The  mode 
in  which  these  different  qualities  arise  will  be  explained  presently ; 
but  we  may  here  remark,  that  it  is  only  the  finest  qualities  which 
present  the  pure  and  colourless  appearance  alluded  to  above,  aller 
passing  through  the  charcoal  The  inferior  kinds  retain  a  slight  tinge 
of  colour. 

t'  We  next  transfer  our  attention  to  that  part  of  the  building  in  which 
the  most  important  of  all  the  operations  is  carried  on,  viz.  the  boiling. 
If  we  were  to  attempt  a  description  of  all  the  inventions  and  contri- 
vances which  have  been  brought  to  bear  on  ibis  process,  it  would  not 
only  absorb  too  much  space,  hut  would  involve  scientific  details  unsuitcd 
to  our  purpose :  it  must  suffice  to  show  how  the  method  usually  adopted 
at  the  present  day  differs  from  the  old  one,  now  almost  obsolete. 

The  '  liquor '  consists  of  sugar  capable  of  assuming  a  crystalline 
form,— molasses,  or  unciyst^lizable  sugar, — and  water ;  and  the 
object  of  the  boiling  is  to  drive  off  a  portion  of  the  water  in  the 
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form  of  steam,  and  to  prepare  the  sugar  for  cryttallizing.  Under  the 
old  system  the  saccharine  liquor  was  poured  into  a  large  copper  vessel 
called  a  '  paii,'  and  there  boiled  over  an  open  fire,  at  a  temperature 
gradually  rising  to  230**  or  250^,  until  the  evaporation  bad  caused  it  to 
assume  a  degree  of  viscidity  known  by  experience  to  be  proper  for  the 
purpose.  From  the  pan  it  was  emptied  into  vessels  called  '  coolers,' 
where  it  was  beaten  violently  with  an  oar  or  staff,  by  the  action  of 
which  the  sugar  was  so  far  disentangled  from  the  molasses  as  to  be 
able  to  granulate,  or  become  partially  crystallized.  It  was  found, 
however,  that,  independent  of  other  evils,  the  sugar  was  liable  in  that 
process  to  be  injured  by  the  high  temperature  at  which  it  boiled :  for 
there  is  a  tendency  to  decomposition  even  at  the  temperature  of  boiling 
water ;  and  at  a  still  greater  heat  the  tendency  is  increased.  These 
circumstances  led  to  the  happy  suggestion,  by  Mr.  Howard,  of  a  me- 
thod of  boiling  the  sugar  in  vacuo.  In  the  common  operations  familiar 
to  daily  experience,  boiling  water  is  always  nearly  of  one  temperature, 
because  it  is  exposed  to  a  tolerably  uniform  atmospheric  pressure ;  but  if 
this  pressure  could  be  removed  by  the  action  of  the  air-pump,  or  some 
other  means,  boiling  would  take  place  at  a  temperature  so  low  that  the 
hand  could  bear  immersion  in  the  water  with  impunity.  So  likewise  in 
the  case  of  sugar-liquor :  if  the  pressure  of  the  atmosphere  could  be  re- 
moved, the  process  of  boiling,  which  is  nothing  more  than  a  very 
rapid  evaporation,  would  take  place  at  so  low  a  temperature  that  the 
sugar  would  not  be  injured  by  it,  viz.  from  130®  to  150®,  that  is,  one 
hundred  degrees  lower  than  under  tlie  atmospheric  pressure.  Such 
were  Mr.  Howard's  views ;  and  few  scientific  suggestions  have  ever 
been  attended  with  more  complete  success.  Nearly  all  the  principal 
sugar- refiners  now  boil  sugar  in  vacuo  more  or  less  perfect ;  each  one 
adopting  a  form  of  apparatus  or  a  routine  of  processes  best  suited  to 
the  circumstances  under  which  he  conducts  his  business.  We  shall  pre- 
sently make  a  few  further  remarks  on  the  introduction  of  this  plan ;  but 
it  will  be  desirable  first  to  trace  the  sugar  through  the  boiling  process. 
The  pans  at  Messrs.  Fairrie's  refinery  are  circular,  domed,  copper 
vessels,  from  six  to  seven  feet  in  diameter,  and  nearly  the  same  in 
height.  No  fire  is  visible  beneath  them  ;  indeed  throughout  the  re- 
finery we  saw  scarcely  a  symptom  of  a  fire  :  whether  the  purpose  be 
to  heat  a  vessel  of  water,  to  boil  the  sugar  in  vacuo,  to  heat  a  stoving- 
room,  or  to  warm  the  buildings  generally,  the  heating  jwwer  is  sup- 
plied by  steam,  which  traverses  almost  every  part  of  the  premises  in 
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pipes.  Each  pan  is  (.-om)iIetely  covered  lu,  ulr-tight;  but  there  are 
tay  channels  of  comraimication  wiili  oiJicr  veiaeli :  one  ndmilting 
d  sugar  til  tlie  pan  ;  anuliier  furnUhing  %  channel  through  which  it 
J  flow  out ;  a  third  ailmittiag  steum  for  biiiling  the  sugar ;  and  a 
,'ing  OS  on  exit  Tor  the  air  originally  cimtnined  in  the  pan,  and 
Id  for  ih«  steam  evaporated  from  tlie  sugar.  Various  pieces  of  me- 
re  attached  to  each  pun,  whereby  lliti  temperature  of  the 
aid,  the  quantity  contained  in  the  pan,  &c,,  'may  be  lestod ;  but 
e  need  not  Iw  furihpr  particularised.  The  estcmal  appearance  uf 
1  pan,  and  the  appendages  belonging  to  it,  ate  B«en  in  Fig.  2. 


■  Tlie  process,  (hen,  is  briefly  this; — The  lir^uid  sugar,  after  perco- 

ing  through  the  charcoal,  riwI  being  collected  in  a  (cistern  several 

I  below   the   pans,  is  placed   in  com mtini  cation   with   them   by   an 

ding  pipe ;  and  the  air  being  withdrawn  from  within  each  pan 

f  means  of  an  air-pump,  the  liquid  sugar  aacends  the  pipe  into  the 

I  by  atmospheric  pressure  from  williont,  on  the  same  principle 

e  water  ajcendt  in  a  common  pump.     Steam  is  then  admitte<l  to 

L  space  below  the  sugar  in  the  pan,  and  also  through  pipes 

nreraing  the  interior ;  and  by  these  means  the  sugar  is  brought  to  a 

e  while  comparatively  at  a  low  temperature,  on  account  of 


100  DAYS  AT  THE  FACTORIES. 

the  tolerably  perfect  vacuum  exbting  above  the  surface  of  the  liquor 
in  the  pan.  As  the  evaporation  proceeds,  the  vapour  flows  through  a 
large  iron  pipe  into  an  0])cn  court,  where  a  cistern  of  cold  water  con- 
denses it  as  fast  ns  it  is  formed,  and  thus  maintains  a  vacuum  within 
the  boiler.  The  sugar,  by  this  evaporation,  thickens,  and  becomes 
partially  granulated  or  cr^'stallized ;  and  to  ascertain  how  far  this 
process  has  extended,  a  most  ingenious  instrument,  called  a  *  proof- 
rod,'  is  used,  by  which  a  snmll  quantity  of  stfgar  may  be  taken  out 
without  disturbing  the  vacuum  in  the  pan.  This  '  proof-rod  *  may  be 
regarded  as  a  key  which  unlocks  a  little  valve  in  the  body  of  the  pan, 
draws  out  a  sample  of  sugar,  and  locks  the  valve  again.  A  hollow 
tube  is  fixed  in  the  pan,  with  the  on' or  oini  exposed  to  the  atmosphere, 
but  the  inner  end  imnierseil  in  the  liquid  sugar.  This  inner  end  ii 
constructed  with  a  socket  and  plug,  like  the  key  of  an  ordinary  liquor- 
cock,  with  two  apertures,  through  which,  when  open,  liquor  may  flow. 
Tlie  '  proof- rod  *  is  a  straight  brass  rod  with  a  handle,  having  a  key  at 
the  farther  end,  which,  on  being  introduced  into  tlie  tube  and  turned 
round,  unlocks  the  socket  and  plug  in  the  tube,  and  allows  the  liquid 
sugar  to  flow  through  the  apertures  of  the  socket  and  plug  into  a 
recess  at  the  bottom  of  the  key.  Tlie  proof-rod  being  again  turned, 
locks  up  the  apertures  in  the  tube,  and  on  being  withdrawn  brings 
with  it  a  small  sumple  of  liquid  sugar. 

The  attendant  *  boiler '  then  tests  the  state  of  the  sugar,  by  taking  a 
little  between  the  thumb  and  finger,  and  trying  what  degree  of  tenacity 
and  granulation  it  has  acquired.  If  the  result  is  not  satisfactory,  the 
boiling  is  continued  for  some  time  longer ;  but  if  satisfactory, — and 
this  is  a  matter  that  requires  constant  experience  to  determine, — a 
valve  at  the  bottom  of  the  pan  is  opened,  and  the  sugar  flows  through 
a  pipe  into  a  room  beneath,  where  vessels  are  placed  for  its  reception. 
The  sugar,  as  it  flows  through,  appears  to  be  much  altered,  for  it  is 
now  a  mass  of  crystals  enveloped  in  a  dark-coloured  syrup.  All  the 
pans  arc  nearly  alike  in  their  mode  of  arrangement,  and  the  reader 
will  understand  that  the  purpose  to  which  they  are  applied  is  to  drive 
off,  in  the  form  of  vapour,  so  much  of  the  water  which  has  been 
mixed  with  the  sugar  as  to  enable  the  latter  to  crystallize.  The  steam 
employed  as  the  heating  agent  is  brought  from  a  large  boiler  in  the 
eastern  part  of  the  premises,  which  similarly  supplies  many  other 
departments  of  the  building. 

One  of  the  most  marked  points  of  diflerence  between  the  old  and 
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the  recent  methoJa  of  boiling  is  Uii* ; — llmt,  under  iJie  old  system,  the 
temperature  at  which  tlie  cnnccntrBition  was  carried  on  was  so  In^h 
IhaC  crjiitallization  could  not  take  place  till  a  eubsequcnt  cooling  hiul 
been  effected;  wUereBS  under  tlic  system  introduired  hj  Mr.  Hownrd, 
»  crystallizntion  BCtually  inkes  place,  to  a  considerablp  extent,  in 
the  boilf^  itaeir.  It  was  neRrly  lliirty  years  ago  that  Mr.  Hownrd  tnok 
t  his  first  patent  respecting  sugnr-re fining ;  bul,  like  ina:iy  other  im- 
provements, it  made  its  wiyr  slowly  into  fnvour  among  manufacturers. 
The  experiments  on  which  he  grounded  liis  plan  were  made  with  a 
■mail  table   tipparatus ;  and  when,   tln*ough  un  arrangement  with  a 

ler  in  a  large  way  of  business,  tlie  method  was  put  into  practical 

operation,  it  wa*  found  tu  produce  indilTcrciit  sugar,  with  weak,  soft, 

smnll  crystals.     Afler  many  attempts,  however,  all  the  practical 

difficulties  were  overcome;  pure,  large,  and  bright  crystals  of  sugar 

e  produced  by  the  new  method;  and  many  refiners,  both  in  London 
and  elsewhere,  adopted  tlie  patent  procesa,  for  the  use  of  wbich  tliey 
paid  B  stipulated  annua!  premium.  There  were  some  years  in  winch 
the  premiums  thus  paid  by  several  refiners  collectively  amounted  to 

■c  than  forty  tliouaand  pounds  per  annum. 

Vc  resume  our  description,  After  Imving  witnefseJ  the  ojierBtions 
and  apparatus  connected  willi  the  boiling,  we  next  followed  the  pro- 
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grcM  of  the  lugar  to  ft  room  on  tha  lower  floor  of  the  building,  con- 
taining  rcMel*  cftlled  '  hcaten,'  into  which  the  Bagar  flows  from  the 
pani.  It  u  ft  cnrioiu  circumstance,  that  under  the  old  lyatem  the 
corresponding  veweli  were  termed  'cooler*,'  u  being  at  a  mach  lower 
temperature  than  that  at  which  the  sugar  was  boiled  in  the  pans ;  bat 
they  are  now  called  bj  an  opposite  name,  became  the  mgar  ia  lieie 
Tiused  to  a  temperature  of  about  180",  liaving  previoaalj-  been  boiled 
at  135'  or  140°.  While  being  raised  to  this  higher  temperature,  the 
sugar  ia  kept  constantly  stirred ;  and  at  a  certain  point  in  the  process 
it  has  acquired  a  state  which  renders  further  heating  unnecemary. 
Tlie  object  of  this  proccM  ia  not  so  much  to  ujiMlise  the  sugar  (for 
that  has  already  been  effected  in  the  pan),  as  to  impart  to  it  a  conns- 
tence  which  facilitates  the  subsequent  processes,  and  gives  to  the  loaf 
of  sugar  a  firmer  texture. 

Recalling  to  mind  what  haa  been  already  Matcil,  it  will  be  seen  that 
the  sugar  hiis  been  Kticccaaiv<-1y  (loi)rived  of  its  solid  impurities,  its 
colouring' matter,  and  of  some  uf  the  water  which  liad  been  mixed  with 
it;  but  the  molasae!,  or  uncryslallijublu  parts uftlie  Eugar,still  remain. 
To  sejiarate  these,  therefore,  i*  tlie  object  of  Ihe  next  few  procetsea, 
technically  termed  '  tilling  out,'  '  washiiip,'  ami '  netting.' 

The  '  fill-house,'  tlie  part  of  tlie  refinery  to  which  our  visit  next  led 
us,  presented  a  Bingular  apiwarancc.  It  is  «  very  large  square  niom, 
on  the  basement  story,  i>avcd  willi  stone,  and  having  brick  wiilis  and 
ceiling.  A  considerable  portion  of  (he  floor  wm  covered  with  iron 
conical  moulds,  tAioat  two  feet  in  height,  ami  six  inches  in  diameter  at 
the  largest  part;  each  one  placol  with  its  api'X  downwards,  and  upheld 
by  those  with  which  it  wna  surrounded.  Hundreds,  and  prtilmbly 
thousands,  uf  tlicso  moulds  were  thus  ranged  in  v\ose  rank  and  file; 
some  fiUetl  with  sugar  from  the  *  heaters,'  others  in  the  act  of  being 
filled,  and  the  rest  empty,  waiting  to  be  filb-d  at  a  subsequent  part  of 
the  day's  operations.  Tlieao  were  the  moulds  wliich  give  the  well- 
known  '  sugar-loaf'  shape  to  the  masses  of  whito  sugar  seen  at  the 
shops  of  the  grocers.  Among  the  improvements  which  the  business  of 
BUgar-refining  has  undergone,  ts  the  substitution  of  iron  moulds  for 
those  made  of  clay;  the  latter  used  to  be  universally  employed,  but 
the  former  possess  many  advantages,  and  have  almost  superseded  them. 

A  busy  scene  presented  itself  in  tbc  'fill-house.'  A  number  of 
men,  each  stripped  from  the  wiist  upwards,  were  engaged  in  filling 
the  moulds  with  liquid  sugar  from  the  '  heaters,'  each  man  carrying 
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kefore  liiiu  a  large  copper  baain  aliapeil  soraewlint  like  a  ciol-ecoop, 
id  capable  of  holding  above  a  liuiul red- weight  of  melted  sugar.  The 
men  went  to  tlie  'henturs,'  lillcd  their  scoops  with  th<:  hot  viscid  sn(;nr, 
aixl  walked,  or  nither  ran,  with  a  quick  elastic  motion,  to  tlip  moulds, 
which  lliiT  filled  one  after  anoilier  with  the  sugar.  Each  man,  as  euop 
he  had  esliausted  liia  cargo  hj  filling  three  or  four  moulds,  hiislencd 
tacl<  trt  Ibe  '  beaters,' obtained  another  supply,  and  returned  to  fill  ulher 
taouMs.  In  witnessing  tliis  operation,  it  appeared  strange  ihut  thi' 
men  were  not  scalded,  by  the  liability  of  tlie  sugtir  being  spilled  from 
^e  veaieU ;  but  practice  enables  them,  by  a  peculiar  sprinj,'  of  the 
hasten  along  at  a  tolerably  ciuick  pace,  without  rfluch  jiersonal 
'  'nee  from  thn  lieat«d  sugar.  As  it  is  important  lo  havi'  all 
br-  sugar  poured  into  the  moulds  while  in  a  certain  stale  of  tcni- 
jieniture  and  graimlatioii,  a  sufBcieiit  number  of  wen  is  employed  lo 
fill  nut'  nil  the  contents  of  one  BUgar-bniling  in  about  half  im  hour. 
The  operation,  while  it  lasts,  is  a  laborious  one,  and  is  generally  un- 
dertaken by  stnut,  hardy  sons  of  tlie  "  Emerald  lale."  Wheu  tlie 
moulds  are  lilled,  and  the  contents  still  in  a  fluid  state,  the  surtace 
is  stirred  and  scraped  rouml  llie  edge  of  the  sugar,  lo  prevent  any  ad- 
lusion  to  the  mould,  and  also  lo  enable  the  small  crystals  which  are 
:ibrming  to  diffuse  themselves  equably  tlirough  tlie  sugar. 

These  moulds,  then,  contain  sugar  and  syrup  mixed  up  together, 
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in  a  licatcd  and  viscid  state ;  and  in  the  '  fiU-houte '  they  remain  till  the 
following  day,  in  order  that  two  cflfects  may  be  produced,  viz. :  the 
Folidifiration  of  tlie  sugar  in  the  act  of  cooling,  and  the  partial  separa- 
tion of  thp  syrup  from  it.  When  these  objects  are  to  a  certain  degree 
cffcrted,  the  moulds  are  taken,  one  by  ono,  to  a  place  called  the  '  pull- 
up  hole,'  in  onlcr  to  be  passed  to  tlie  upper  floors  of  the  building. 
AVith  tlic  usual  brevity  of  technical  language,  tlic  term  *  pull-up  hole' 
designates  the  mode  of  transfer.  This  hole  is  a  vertical  space,  fifty  or 
sixty  feet  high  and  four  or  five  square,  with  ledges  occurring  at  dis- 
tances of  every  few  feet  in  height,  on  which  boards  are  placed  to  serve 
M  ]>latforms.  A  doorway  opens  into  this  'pull-up  hole*  at  every 
story ;  and  the  moulds  containing  the  sugar  are  handed  up  one  by  one 
through  the  hole,  each  nmn  taking  the  moulds  from  the  man  next  be- 
low him,  and  depositing  them  in  some  one  of  the  upper  rooms,  llie 
moulds  differ  greatly  in  size  and  capacity  ;  the  snuillct't,  when  filled 
with  li(|uid  sugar,  wi'ighing  only  twcnty-livo  pounds,  and  the  largest, 
for  the  inferior  kinds  of  jiiigar,  weighing  us  much  as  one  hundred  and 
fifty  pounds :  of  the  liirgor  kinds,  thon»fore,  the  wei;^ht  is  too  great  to 
allow  the  moulds  to  he  himded  up  in  this  way,  and  they  are  hauled  up 
by  means  of  a  rn\y<*, 

AVhilc  tlie  sugar  is  thui  being  convcyeil  to  the  upper  stories,  we  will 
imagine  ourselves  to  have  nsccnde<l  a  J'i)iral  stiircase  which  traverses 
the  whole  height  of  the  building,  and  to  have  entered  the  *  washing' 
and  *  netting  '  rooms.  An  extraordinary  area  of  flooring  is  exhibited 
by  these  rooms.  We  have  said  that  most  sugar- refineries  are  lofly  and 
consist  of  a  great  number  of  stories  ;  and  we  are  now  in  a  condition  to 
seethe  necessity  for  this.  Every  mould-full  of  sugar  requires  several 
days  for  its  final  completion  ;  and  thus  each  mould  is  in  use  so  long, 
that  a  very  large  number  is  required  for  the  purposes  of  the  establish- 
ment, and  many  separate  stories  are  necessary  to  contain  tlieni.  In 
going  from  room  to  room,  and  from  floor  to  floor,  we  saw  repetitions 
of  the  same  arrangements,  viz.,  moulds  ranged  nearly  all  over  the  floors 
of  the  apartments,  as  thickly  as  they  could  stand  :  there  could  not  have 
been  less  than  from  fifteen  to  twenty  thouf-and  of  them  filled  with 
8U<-ar,  besides  those  which  were  waiting  to  be  ill  led. 

The  processes  which  the  sugar  undergoes  in  tlnv-e  upj^er  rooms 
mu-st  n«»xt  be  noticed.  A  tmall  opening  bein*^  in;ule  in  the  apex  of 
each  mould,  the  mould  ii  placed  in  an  earthen  jiir,  wlnTe  it  is  left  for 
some  time.  During  thi.s  iJeriod  the  syrup  flows  ('r  drops  out  slowly 
through  the  perforation  into  the  jar  beneath.     When  this  draining  has 
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proceeded  to  a  certain  extent,  the  mould  ii  taken  out  of  the  jar ;  and 
the  syrup,  under  the  name  of  '  green-syrup,'  ia  emptied  from  each  jar 
into  one  common  funnel  or  pipe,  by  which  it  ia  conveyed  down  to  the 
boiling-honae.  As  this  syrup  still  contains  a  portion  of  crystalliz- 
able  sugar,  it  is  boiled  over  again  witli  raw  sugar,  to  produce  lump  sugar 
of  a  rather  inferior  quality ;  and  when  all  the  cryatallizable  sugar  is  ob- 
tained from  it,  the  residue  becomes  the^ well-known  substance  treacle. 

This  draining,  however,  does  not  remove  all  the  syrup  from  the 
sugar,  a  portion  being  still  entangled  among  and  coating  the  crystals ; 
and  to  separate  this  portion,  the  sugar  is  '  washed '  in  rather  a  peculiar 
way.  Formerly  a  process  of '  claying '  was  adopted :  a  stratum  of  fine 
white  clay  diluted  with  water  being  laid  on  the  surface  of  the  sugar, 
the  water  percolated  through  the  sugar  by  ita  own  weight,  mixing  with 
the  syrup  which  yet  remained  in  the  body  of  the  sugar,  and  washing  it 
away  through  the  orifice  in  the  apex  of  the  mould.  By  the  modem 
improvements,  this  porous  surface,  or  sponge,  as  it  Hwy  be  considered, 
is  formed  of  sugar  instead  of  clay.  Tlie  rough  and  uneven  surface  of 
the  sugar  on  the  base  of  the  mould  is  scraped  off  into  a  vessel,  and 
there  mixed  with  water  to  the  state  of  a  '  magma '  or  mortar,  which  is 
again  laid  on  the  surface  of  the  sugar.  When  this  magma  has  acquired 
a  certain  degree  of  dryness,  a  clear  solution  of  very  fine  sugar  in  water 
ia  poured  on  it,  and  allowed  to  remain.  This  solution,  finding  ita  way 
alowly  through  the  mass  of  sugar  beneath,  carries  with  it  the  greater 
part  of  the  syrup  still  remaining,  together  with  a  portion  of  good 
sugar  which  unavoidably  accompanies  iL  This  richer  syrup,  techni* 
cally  called  *  second  runnings,'  is  emptied  from  the  earthen  jars  into  a 
funnel  which  conveys  it  to  the  boiling-house,  again  to  be  boiled  for  the 
separation  of  the  sugar  from  the  molasses.  The  solution  of  the  sugar 
is  renewed  from  time  to  time,  until  the  syrup  is  so  thoroughly  washed 
away  as  to  leave  the  loaf  of  sugar  in  a  beautifully  white  state ;  or  if  the 
sugar  be  of  a  cheaper  quality,  until  a  corresponding  degree  of  purity 
has  been  attained.  The  substitution  of  sugar  for  clay  as  the  sponge- 
like layer  placed  in  the  moulds,  is-  one  of  the  many  improvementa  in- 
troduced  by  Mr.  Howard;  and  ita  importance  is  shown  by  the  fact, 
that  the  process  is  now  effected  in  one-fourth  of  the  time  which  it  used 
to  occupy  under  the  old  system. 

A  medium  kind  of  sugar,  called  '  clayed,'  or  Lisbon  sugar,  is  much 
used  in  some  foreign  countries,  and  forms  a  link  between  moist  and 
loaf  sugar.  The  brown  cane-juice,  at  a  certain  stage  of  the  process, 
instead  of  being  put  inio  hogsheads,  is  placed  in  conical  pots,  called 

f2 
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by  the  French  '  formes/  with  the  points  downwards,  having  a  hole  about 
half  an  inch  in  diameter  at  the  bottom,  temporarily  closed  with  a  ]>eg. 
\Vhen  tlie  sugar  in  tliesc  pots  is  cool,  tlie  apex  is  opened,  and  the  pots 
placed  over  jars.  A  ftcr  this  a  '  claying '  process  is  pursued,  nearly 
similar  to  tliat  alluded  to  above.  The  result  of  this  process  is,  tliat 
after  remaining  fifteen  or  twenty  days  in  the  moulds,  the  sugar  as- 
sumes a  form  more  white  and  pure  than  that  of  raw  sugar,  but  less  so 
than  rcfnied.  But  it  appears  probable  tliat  this  old  method  will  not  be 
much  longer  pursued. 

Returning  to  the  refining  proceencs,  it  will  be  evident  tliat  the 
quantity  of  syru])  which  drauis  from  the  apex  of  each  mould  is  very 
considerable.  In  the  first  place,  there  is  the  ^  green  syrup,'  which 
flows  as  soon  as  the  hole  in  the  apex  is  opened  ;  and  afterwards  there 
are  the  finer  syru|)s,  resulting  from  the  solution  of  fine  sugar  which  is 
poured  on  tlic  loaf  or  luni])  in  the  numld,  and  which  carries  off  a  ]>or- 
tion  of  pfKHl  sugar  U^gcthcr  with  niolaFSCH.  The  subsequent  boiling 
and  preparation  (»f  tliose  syrups,  in  order  to  obtain  the  crystallizable 
sugar  from  them,  is  almost  as  important  an  affair  an  tlic  refining  of  the 
original  brown  sugar.  A  curious  scale  of  (pialities  is  maintained  in 
these  arrangements.  The  fiix'st  syrup  is  mixed  with  otlier  sugar  to 
obtain  refined  sugar  of  tlie  same  cjuality  as  that  from  whi^h  the  synip 
was  ol)t}uiic*d ;  the  second  quality  of  syrup  assist^j  in  the  ])reparation  of 
sugar  <me  degree  lower  in  quality ;  whilst  the  coarsest,  or  *  green 
synip,'  produces  a  kind  two  degrees  lower.  Thus  the  fmest  syrup 
from  the  finesL  sugar  is  alniosi  as  pure  as  tlio  sugar  i  srlf ;  while  the 
coarsost  syrup  from  the  coiu'sesl  sugar  is  so  thoroughly  exhausted  of 
crystallizable  particles,  as  to  be  dismissed  from  the  refining  processes, 
and  sold  as  treacle. 

The  face  of  the  sugar  in  the  moulds  becomes  rough  and  uneven, 
from  the  subsidence  of  tho  solid  parts  of  the  solution.  When  the 
*  washing'  or  'netting  '  (i.  <».,  making  the  sugar  net,  neat,  or  pure), 
therefore,  is  completed,  this  face  is  made  smooth.  A  man  places  the 
mould  on  its  side  across  a  s'ool,  or  trough,  as  in  Fig.  f),  and  scrapes 
the  base  or  open  surface  of  the  sugar  witli  a  small  instrument :  the 
process  is  called  '  brushing-ofT,'— one  of  those  odd  te<'hnical  terms 
which  so  puzzle  a  strang«T,  from  their  api)anMit  inapplicability.  The 
sugar  is  then  allowe<l  to  remain  a  day  or  two  in  the  mould,  in  order 
that  the  base  may  acquire  hardness  and  finnnrss.  A  smart  blow  or 
two  of  the  edge  of  the  mould  against  a  wooden  post  looi^ens  the  sugar 
within,  and  the  loaf  is  turned  out  upon  its  base,  after  having  lain  in 
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e  mouW  for  ecvernl  <la^-s.    Vfe  arc  then  enabled  to  see  llic  effect  of 

e  tleansinf  processes  wiiicli  ihc  siigiir  lias  undergone ;  ihe  surfucG  is 

Bril,  crygialline,  and  more  or  less  wiiiti*  ncconliiig:  lo  ilie  ijiiMlity,  tlie 

it  qiiftlity  having  a  degree  of  whileness  almoBl  rivnlling  that  of 

r.     Ill  no  part  of  the  miiiJufactiire  have  tlie  moiJem  improvenienU 

oiliiccd   more   decided   effeuls   than  ill  the  pm-jty  uf  colour   iiuiv   ob- 

d.     The  Inferior  kinds  of  augur  retain  a  tint  more  or  less  dark,  pro- 

f  from  the  imposBibilily  of  expelling  nil  the  molasses  from  them. 

le  loaves  or  imnps  (in  the  language  of  the  refinery,  '  loaves  '  are 

!  finest  quality,  and  'lumps' somewhat  inferior)  of  sugar  are  not, 

.-ever,  equally  white  all  over  when  they  leave  the  moulils,  ihe  parts 

r  the  apex  being  slightly  damp  and  discoloured  at  the  surface.     To 

e  tliia  damp  portion,  on  ingenious  machine  is  employed.     Three 

g  knives  or  blades  are  ranged  in  a  conical  form,  and  made  to  ro- 

0  by  the  motion  of  a  wheel ;  and  the  apex  of  the  loaf  of  sugar  hying 

Iplroduced  into  the  cavity  formed  between  these  blades,  a«  in  Fig.  fi,  Ihe 

i»  shaved  or  sheared  off,  leavhig  the  body  of  the  loaf  clciui  nnd 

Some  of  the  larger  and  coarser  luinjis  of  sugar  are  im!  treated 

I  this  carcfiil  manner;  but  tlie  damp  apes  is  merely  chopped  off, 

;  ibe  lump  as  a  truncated  cono.     Tlie  operation  of  ehearing  the 

tfacM  of  the  loaves  is  termed  '  turning  off;'  and  the  waste  sugar  ob- 
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Uincd  thereby,  as  well  M  lliRl  wliirli  resulls  from  tlic  process  of  •  brush- 
ing off,'  is  melted  and  clorifiwl,  and  converted  irtto  ihe  fine  clear  •olu- 
tion  which  ii  pourcil  on  the  sugar  for  the  process  of '  washing.* 

After  the  loaves  have  been  left  several  hours,  ranged  over  tlie  floor* 
of  large  rooms,  they  are  taken  up  one  by  one,  wrRpped  in  paper,  and 
placed  in  an  oven  or  stoving-room.  Tlib  oven  is  one  of  the  most  sin- 
gular parts  of  the  building:  the  temperature  maintained  IhereiiH— 
about  140" — is  too  grca'  li)  tillow  a  stranger  to  remain  long  in  it;  but 
wc  saw  sufficient  to  show  the  ingenuity  of  the  arrangement.  It  ma; 
be  charactcriKcd  as  a  room  about  ten  feet  by  eight,  and  sixty  feet  in 
beigbC,  provided  with  tiers  of  sholvei  at  intervals  of  every  two  or  three 
feet,  and  having  several  doors,  one  over  another,  in  the  side,  each  door 
opening  into  one  of  the  ranges  or  stories  of  '  netting-rooms.'  The 
lower  part  of  this  room  or  oven — for  we  may  call  it  either — is  occupied 
bj  a  moss  of  stcam-jiipcs,  so  extremely  imiiicrous,  tliat  the  united 
length  of  the  whole  would  probably  not  lie  less  than  half  a  mile;  and 
the  heat  which  the  steam  communicates  to  these  pipes,  radiating  from 
their  surface,  raises  the  temperature  of  the  air  in  the  room,  and  causea 
a  current  of  lieBt«d  air  to  e«ccnd  to  the  top.  When  a  large  quantity 
of  sugar  is  to  be  put  into  this  oven  at  one  time,  the  temperature  is 
lowered  by  opening  the  doors,  so  as  to  enable  the  men  to  remain  in  it: 
they  stand  on  platforms  placed  across  the  space  at  various  heights,  and 
range  the  loaves  on  the  surrounding  ehclvcs. 

In  these  ovens  or  stoving-roomi>,  of  which  there  arc  three,  all  of 
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great  height,  in  different  parts  of  the  refinery,  the  loavM  and  lumps  nf 
sugiir  remain  until  they   are  thoroughly  dried  ;  after  wliich  ihcy  are 

l  taken  out  and  wrapped  in  blue  paper,  in  which  stale  they  may  he 

Kdecmed  finished. 


An  extrftonltnaty  quantity  of  pipes  and  luhea  of  various  sizes  traveree 
[  tlie  premises  in  every  direction.  Some  convey  water  from  the  well  Iii 
aervoir  on  the  top  of  the  building  ;  ntliera  ro-convcy  it  to  eie- 
terns  and  pans  in  different  parU  :  «ome  conduct  eleani  from  the  large 
lioilers  at  the  east  side  of  the  premises  to  the  '  hlow-up  cieierufi,'  to 
the  pans,  to  the  'heaters,'  to  the  ovens  or  Htoving-rooraa,  and  to  oiher 
parte ;  while  another  aeries  convey  the  sugar  and  syrup  from  vessel  (o 
vessel,  ill  different  stages  of  their  progress. 

Thus  have  we  rapidly  gone  over  the  routine  of  processes  by  which 
.  brown  sugar  is  refined,  and  presented  in  the  state  of  white  crystalline 
U«ugar.  In  considering  the  advantages  which  result  from  any  ira- 
ffjtrovemcnts  in  niacbinery  or  manufacturing  processes,  the  lirst  consi- 
fderalion  generally  is,  how  far  the  manufacturer  is  hene6ted  thereby. 
PPut  it  is  by  no  means  unimportant  to  carry  our  inquiries  beyond  this 
■  ^>inl,  and  see  in  what  way  the  improvcmcnta  influence  Uie  retail  pur- 
fciiaser.  With  regard  to  the  refining  of  *ugar,  it  is  found  that  this 
refining  is  as  perfectly  effected  by  one  seriea  of  processes  under  the 
Vtnodem  system,  as  hy  a  double  scries  formerly ;  and  tlic  effect  to  the 
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Is  entering  next  upon  a  rajnd  review  of  the  proceates  by  whicli  to- 
bacco,  cigars,  and  muff  are  produced,  we  feel  that  we  muat  not  indulge 
in  many  remarks  on  either  the  use  or  the  abuse  of  this  plant.  There 
is  certainly  a  strong  temptation  so  to  do,  when  we  are  told  in  '  Dr. 
Everard,  his  Discourse  of  the  wonderful  Effects  and  Operations  of  To- 
bacco,' that  the  use  of  this  plant  will  stay  hunger  and  thirst,  cure  the 
dropsy,  ease  diseases  of  the  head,  catarrhs,  and  headache,  cure  dimnesa 
of  sight,  deafness,  redness  of  the  face,  toothache,  ulcerated  gums, 
swelling  of  the  throat,  diseases  of  the  chest,  stomach  pains,  surfeit, ' 
swooning,  colic,  diseases  of  the  liver  and  of  the  spleen,  sciatica, 
bums,  wounds,  scalds, — in  short,  effect  cures  of  all  sorts  of  complainta 
in  all  Borta  of  animals.  On  the  other  hand,  we  have  King  James 
the  First's  dictum  that  the  use  of  tobacco  is  "  a  custom  loidhesome 
to  the  eye,  hateful  to  the  nose,  harmfull  to  the  braine,  dangerous  to 
the  lungs,  and  in  the  black,  stinking  fumo  thereof  nearest  resembling 
the  horrible  Stygian  smoke  of  the  pit  that  is  bottomless."  Leaving 
these  two  authorities  to  balance  each  other,  we  must  be  content  to 
treat  the  matter  simply  in  a  commercial  and  manufacturing  character ; 
previously  quoting  Mr.  Porter's  remark,  that  "  Tobacco  is,  perbapa, 
an  object  of  more  general  use  than  any  other  production  of  the  vege- 
table  kingdom;  and  if  we  consider  timt  in  no  sense  can  it  be  classed 
among  articles  necessary  for  human  subsistence,  this  fact  is  calculated 
to  excite  our  furpriae  as  well  as  interest.  The  love  of  tobacco  is  evi- 
dently an  acquired  taste ;  yet  it  is  one  so  easily  and  universally  ac- 
quired, that  this  weed  forms  a  luxury  which  is  enjoyed  in  common  by 
the  African  negro,  the  unclothed  and  houseless  wanderer  of  Australia, 
the  hardy  Ameriom  Indian,  the  slothful  Asiatic^  and  ever;  class  of 
people  throughout  the  more  polished  countries  of  Europe."* 

It  has. happened  in  the  preceding  pages  that  a  notice  Qf  manufactur* 
•  " Troiricol  Agiiculluriit,"  p.  ISl. 
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ing  proccssM  did  nol  involve  the  neceuity  for  a  de«cription  of  th'e  nw 
materials  operated  on.  For  instance,  in  an  account  of  the  operMiaiia 
conducted  Bt  a  Brewery,  there  is  no  neceagit^  for  beginning  with  a  de- 
tailed account  of  malt  and  hops,  the  substancea  from  which  the  flavour 
and  qualities  of  the  brewed  liquor  are  derived.  But  in  treating  of  to- 
banco  the  lame  remark  cannot  apply ;  for  it  It  the  actual  le«f  of  the 
plant  qhich  in  consumed,  and  not  a  particular  eubatance  extracted  from 
it.  Moreover,  the  procetteea  whereby  the  leaf  is  brought  iitfo  a  pre- 
pared state  are  partly  pcrfomied  at  the  American  plantation  whetice  it 
ia  derived;  and  these  must  be  glanced  at  before  the  aubiequent  jvo- 
cesscs  con  ho  understood.  Altliough,  therefore,  we  have  headed  thii 
a«  being  one  branch  of  manufacture,  yet  the  details  will  carry  us  to 
different  quarters,  inetciul  of  being  confined  within  the  limit*  of  om 
establishmE'nt. 

Tlie  botanical  name  fur  the  tolHicco  ])lnnt  is  Kieoliana,  given  to  it 
in  honour  uf  Jenn  Nicot,  Lord  of  Y illcmain,  who  was  ambassador  from 
France  to  Portugal  about  the  tinie  when  the  plant  was  first  brought  to 
Europe.  It  is  supposed  that  he  introduced  it  first  into  France,  as  Sir 
Walter  Raleigh  did  into  England.  There  are  seven  s]>eciea  qf  the  Ni- 
cotians, of  which  only  one,  the  NiMfiann  Tabacum,  need  be  particu- 
larly described.  Tliore  arc  two  varieties  of  tliis  siKcie*,  both  annual 
herbaceous  plants,  rising  with  strong  erect  stems  to  the  height  of  from 
six  to  nine  feet,  their  foliage  being  fine  and  handsome.  When  full 
grown  tlic  stalk  near  tn  tlie  root  frc<jucntly  attains  a.  size  greater  tlian 
an  inch  in  diameter,  and  is  surroundtil  by  b  hairy  clammy  substance  of 
a  greenish-yellow  colour.  The  leaves,  wliicli  are  of  a  light  green,  grow 
alternately  at  intervals  of  two  or  threo.  inches  on  the  stalk :  they  are 
oblong  and  spear-shaped ;  those  lowest  on  the  stalk  are  about  twenty 
inches  long,  and  they  decrease  in  size  tut  tliey  Bscend,  the  top  leaves 
being  only  ten  inches  long,  and  five  broad.  The  young  leaves,  when 
about  six  inches  long,  are  of  a  deep  green  colour,  and  rather  smooth  | 
but  as  they  approach  maturity,  they  assume  a  yellowish  tint,  and  a 
rougher  surface.  Tlie  flowers  grow  in  clusters  from  the  extremities 
of  the  stalks:  they  arc  yellow  externally,  and  of  a  delicale  red  within; 
the  edges,  when  they  are  full-blown,  rather  inclining  to  jiurple.  These 
flowers  arc  succeeded  by  kidney-shaped  capsules  of  a  brown  colour, 
each  one  of  which  contains  about  one  thousand  seeds,  bo  tluit  the  whole 
produce  of  a  plant  lias  been  sometimes  estimated  at  tlirce  hundred  and 
iifly  tliousand  seeds. 
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Such  u  the  appeftrance  which  the  plant  prescnta  when  under  culture. 
In  Virguiia  (the  centre  of  the  tobacco-growing  districts)  the  kinds  of 
•oil  choeen  for  the  cultivation  of  the  plant  are  the  chocolate-cul cured 
mountain-lands,  and  the  light  black  aoil  in  the  coves  of  mountains,  and 
the  richest  low  grounds.  The  ground  is  prepared  in  two  ways,  one 
for  the  seed,  the  other  for  the  transplanted  sprouts.  The  seed  is  sown 
in  nursery-heds,  called  patehet,  bordered  by  some  plant  which  will 
arrest  the  progress  of  the  ravaging  fly ;  and  is  effected  generally  about 
March  or  April.  In  a  month's  time;  the  young  sprouts  being  ready  for 
transplanting,  ground  is  prepared  for  their  reception.  Hillocks,  about 
eighteen  inches  high,  are  raised  in  parallel  lines,  four  feet  apart  in  one 
direction,  and  three  feet  in  another.  The  sprouts,  being  about  five 
inches  high,  arc  carefully  taken  out  of  the  ground  without  injury  to 
their  tender  rootlets,  and  conveyed  to  the  field  in  a  basket.  One  per- 
son places  a  sprout  upon  every  hillock ;  and  others,  who  follow  him, 
make  a  hole  with  the  Snger  in  the  centre  of  each  hillock,  and  deposit 
the  tobacco-plant  in  an  upright  position,  pressing  the  earth  round  the 
root  with  the  hands.  This  is  an  operation  of  great  delicacy,  as  the 
leaves  are  exceedingly  tender  at  this  time,  and  any  injury  sustained  by 
them  would  endanger  the  safety  of  the  plant 

Incessant  attention  is  required  to  the  young  plants  in  weeding,  earth- 
ing, stirring  the  soil  about  the  roots,  removing  dead  leaves,  removing 
superfluous  sprouts  called  suckers,  defending  the  plants  from  grubs 
and  worms,  &c.  When  the  plant  has  attained  the  height  of  about  two 
feet,  it  is  l-<pptd,  that  is,  the  upper  part  is  cut  or  pinched  off,  leaving 
such  a  portion  of  the,  stem  as  contains  from  five  to  nine  leaves. 

When  the  plants  are  in  a  fit  state  for  being  cut  (at  which  time  the 
leaves  have  changed  their  colour  to  a  yellowish-green,  the  substance  of 
thelp«f  is  thickened,  and  the  web  more  prominent),  the  cutters,  each  of 
whom  is  furnished  with  a  sharp  strong  knife,  proceed  regularly  along 
the  rows  of  plants,  cutting  only  such  as  appear  to  he  ripe,  leaving  the 
rest  for  future  operations.  This  selection  is  necessary,  because  if  the 
tobacco  be  cut  before  it  is  fully  ripe,  it  will  not  assume  a  good  colour, 
and  will  be  liable  to  rot  when  packed  in  the  hogsheads.  The  stalks 
are  cut  almost  close  to  the  ground;  and  such  of  themasaresutGciently 
thick  are  slit  down  the  middle,  in  order  to  admit  the  more  unobstructed 
access  of  air  and  the  evaporation  of  natural  moisture.  The  cut  and 
divided  stalks  are  then  laid  down  in  regular  order  on  the  ground,  the 
extremities  of  the  leaves  all  pointing  in  tlie  same  direction,  tliut  they 
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nifty  tie  more  euily  gatlicrcd.  Tliii  gnthering  u  effected  tlin  a  ehort 
exposure  Ui  tlie  »uii. 

The  next  put  of  the  proreM  i»  tlie  curing  of  the  tobacco,  which  u 
carried  on  in  liu-gc  lianu,  whi>«e  sidps  nre  lefl  iMrtially  open  to  allow 
u  fri;c  tirculntiim  of  air;  ami  the  intprnal  area  of  the  building,  m- 
cludlng  the  ritof,  is  oueupittd  liy  harizontal  ]>oles  itretching  acroa*  the 
bani  ill  a  jiariillel  direction,  and  four  feet  aaunder,  Theae  polea  are 
connected  tugetlier  by  cross-piecei  called  '  tobaccO'Sticlu,'  upon  wliich 
the  leiivca  arc  hung  in  order  to  he  cureil.  Tlirre  are  several  atagei  of 
these  pi'lee  mid  sticks,  one  ubove  another,  a  perpendicular  space  of 
four  fi'et  being  left.  Iictween  them.  The  plants  ore  carried  to  the 
curinji-house  as  anion  as  the  leaves  have  lost  so  much  of  their  rigidhj 
and  brittleiicss  tis  to  licnr  handling  without  breaking  ;  and  the  operUion 
of  honginii  thein  is  then  effci'ted,  by  suniieiuling  the  plants  upon  the 
sticks  witli  the  jmints  of  the  lenvea  <lownwnrdi',  resting  them  either  by 
tlie  Btftlk  of  the  Icwi-^l  leftf,  or  hy  ihe  slit  wliieh  has  been  made  in  tlie 
sleni.  Each  slick,  after  being  loaded  with  plants  plftccd  four  or  five 
inelivs  apart,  is  eonvejnl  U>  the  singe  of  poles  tii  which  it  belongs;  and 
tlie  whule  area  of  tlic  bum  beeunies  thus  filled  with  the  plant*,  no  two 
toucbiiii;  I'.ich  iithcr. 

The  tiiiiw-'isteil  action  of  the  ntmoRjihere  prmluceii,  in  a  general  way, 
llittt  cirect  f>ir  which  this  jirocew  is  uiulergone ;  but  it  ia  tometimea 
iiccci^iiry  to  Lave  BinftU  smothered  lires  of  rotten  wimd  or  bark  in  the 
barn,  lii  couuleraet  the  effeets  of  Hii  imfavmirnble  state  of  the  weather. 
All  ex|K>siirc  til  the  air  for  a  period  iif  nlmut  five  weeks  makes  the 
leaves  of  tolmcco  chwtic  mid  tiiii^'h,  and  tiligblly  eovereil  with  a  gloasy 
kind  of  moisture.  Tlie  tobacco  is  then  <!Bid  to  be  '  i«  aue,'  and  is 
t:tkcu  down  from  tbc  stickii,  in  onler  that  the  Ftalks  may  be  separated 
fmm  tlie  Icavea.  Tlic  general  plan  is  fur  a  jinrty  of  negroes— ^meti, 
woiiien,  and  children — to  sit  in  a  ciride  on  tlie  lloor  of  the  tobacco- 
bou.ii',  and  to  pull  the  leaves  fnmi  the  i^talks,  banding  the  former  to 
two  men  placed  in  the  centre,  who  distribute  them  into  separate  heaps 
according  to  tlieir  qualities.  Tlie  lower  or  ground  leaves,  being  gene- 
rally soiled  and  torn,  are  separated  from  the  rest;  while  of  those  pro- 
duced in  the  higher  jwrt  of  the  stalk,  some  are  inferior  lo  others :  tlie 
whole  are  therefore  distributed  into  three  heaps. 

Al  this  stage  in  tlie  proceedings  it  is  necessary  to  mention  a  differ- 
ence in  the  form  in  which  tobacco  is  imported  from  the  plantationa. 
Our  manufacturers  distinguish  between  'strip'  and  'leaf,' or 'strip- 
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lesf '  and  'hand-work,'  the  former  of  which  is  the  technical  name  for 
tobacco  from  which  the  stem  of  the  leaf  has  been  taken  awa^  before 
the  latter  is  packed  in  the  hogshead;  whereas  'hand-work'  is  the 
name  —  sufficiently  unmeaning,  as  most  readers  will  deem  it — ap- 
plied when  the  leaf  ia  packed  whole,  stem  and  all.  The  stripping  is 
effected  by  taking  the  leaf  in  one  hand,  and  the  extremity  of  its  stem 
in  the  other,  in  such  a  manner  aa  to  tear  them  asnnder  in  the  direction 
of  the  fibre — a  process  requiring  some  degree  of  experlneBS :  but  whe- 
ther the  leaves  are  stripped  or  not,  the  subsequent  processes  are  nearly 
the  same-  1'he  leaves  are  tied  up  in  small  bundles  by  a  bandage  at 
their  thicker  end,  a  small  leaf  being  employed  for  that  purpose  by 
twisting  it  round  the  others,  and  securing  its  end  in  a  kind  of  knot. 
Each  little  bundle  of  those  leaves  from  which  the  stalks  have  not  been 
removed  is  called  a  hand,  and  is,  at  the  end  where  it  is  tied,  somewhat 
thicker  tlian  a  man's  thumb,  the  length  being  from  one  to  two  feet, 
according  to  the  kind  of  leaf.  The  'strip-leaf  presents  a  slightly 
different  appearance.  All  the  bundles  are  then  iJirown  together  ii] 
heaps  on  a  wooden  platform,  where  they  undergo  the  process  of '  swpal- 
mg,'  which  is  in  its  nature  a  slight  degree  of  fermentation. 

Packing  for  shipment  is  the  next  operation.  The  tobacco  is  packed 
it)  hogsheads ;  and  there  are  three  reasons  why  it  is  desirable  to  com- 
press it  into  as  small  a  space  as  possible — the  expense  of  freight  is 
considerably  lessened  by  lessening  the  bulk  ;  the  tobacco  is  rendered 
less  liable  to  external  chaise  by  the  air  being  nearly  expelled  ;  and 
the  reception  of  moisture,  or  of  injury  from  without,  is  rendered  less 
likely  to  occur.  Mr.  Porter  states  that  instances  have  occurred  where 
vesaeb  have  been  stranded,  and  their  cargoes  of  tobacco,  although  long 
Covered  by  sea-water,  have  yet  been  found  on  examination  to  be  only 
very  partially  damaged  on  the  outside ;  the  middle,  from  one  or  two  inches 
inward,  proving  perfectly  sound  and  dry.  The  casks  are  made  tho- 
roughly dry  for  the  reception  of  the  tobacco,  which  is  then  deposited 
in  them,  the  little  bundles  or  handt  being  ranged  one  by  one  parallel 
to  each  other  across  the  hogshead,  the  points  all  in  the  same  direction. 
The  next  course  or  layer  is  reversed,  the  points  being  in  the  opposite 
direction  j  and  any  amall  spaces  that  may  occur  are  filled  up  with 
bundles  of  less  size,  so  as  to  bring  all  to  a  level.  ^Vhen  the  hogshead 
is  about  one-quarter  filled  in  this  way,  a  powerful  lever-press  is  ap- 
plied to  the  surface  of  the  tobacco,  so  aa  to  reduce  the  thickness  from 
about  twelve  inches  to  three.     The  lever  is  kept  in  its  position  for 
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Beveral  hours,  in  order  lh«t  the  tohacco  may  become  so  complcteljr 
consolidated  that  it  will  not  Bpring  up  again  when  the  pressure  ia 
removed.  Fresh  portions  aie  then  laid  in  the  hogaheail,  and  Irealed  in 
a  similar  manner,  until  the  whole  space  is  filled  with  a  dense  and  com- 
pact raasa  of  tobacco-leaves.  A  hogshead,  forty-eight  inches  in  Icngtli, 
by  thirty  or  thirty-two  in  diameter,  will  bold  one  tliousand  )tounds 
weight  of  tobacco,  when  compressed  in  this  way. 

We  have  now  seen  our  tobacco  |)aeked  in  hogsheads,  and  shall  here 
talce  leave  of  the  plantations.  Mr.  Tatham,  in  his  '  Essay  on  the  Cul-  i 
tivation  of  Tobacco,'  details  the  mode  of  examination  lo  wliich  the 
hogsheads  of  tobacco  used  to  be  Gubjected  before  they  were  allowed  to 
be  shipped  from  Virginia ;  but  as  many  changes  have  taken  place  in  the 
tobacco-trade  during  the  forty  years  which  have  elapsed  since  Mr.  Tatham 
wrote,  and  as  this  mode  of  ciamination  is  in  some  respects  similar  to 
that  which  is  at  present  acted  on  in  the  London  Docks  (of  which  we 
shall  presently  speak),  any  further  notice  respecting  Uie  proceedinga 
previous  to  shipment  may  be  dispensed  with  here.  Referring  to  Mr. 
Porter's  valuable  volume,  before  quoted,  for  more  minute  details 
specling  the  cultivation  and  curing  of  tobacco,  we  will  suppose  a  J 
cargo  to  have  arrived  at  London,  and  will  follow  it  in  its  subsequent  I 


Among  the  wonders  which  are  presented  by  tlie  numerous  docks  j 
at  the  cast  end  of  the  town,  few  are  so  remarkable  as  the  TobaceO'  i 
Wiirehouies  at  the  London  Docks.  In  Pennington  Street,  RatcUffs  J 
Highway,  is  one  of  the  entrances  to  these  Docks,  very  near  the  tobacco-  j 
warehouses.  The  warehouses  lie  at  the  left  hand  of  Uie  entrance  gates,  j 
and  are  entered  through  an  archway.  After  going  a  few  yards  through  j 
a  path  bounded  on  either  side  by  hogsheads  of  tolmcco,  we  come  to  a  j 
vast  area  of  ground  whose  appearance  is  indeed  bewildering.  Almost  1 
as  far  as  the  eye  can  reach,  southward  and  eastward,  are  ranges,  tiers,  j 
or  alleys  of  hogsheads,  wliose  number  is  immense.  Passage  after  pas- 
sage occurs,  each  several  hundred  feet  in  length,  and  only  wide  enough  i 
to  admit  the  necessary  traffic ;  all  parallul  one  to  another,  and  all  bor-  i 
dered  on  both  sides  with  close  and  compact  masses  of  hogsheadji,  I 
generally  two  in  height.  The  whole  are  under  one  roof,  or  rather  one  i 
succeesiun  of  roofs.  Tlie  mass  of  tobacco  here  stored  is  so  great,  ' 
that  there  have  frequently  been  at  one  time  more  than  tirenit/  llioinand  A 
koijshead',  averaging  twelve  hundred  pounds  of  tobacco  each. 

1'hose  who  are  unacquauited  with  Customs  and  Excise  regulatior.i  I 
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mnj  perhaps  not  deem  it  immateriBl  to  know  whj  this  enonnoua  quan- 
tity of  tobacco  ie  kept  in  one  place.  The  duty  paid  on  every  pound 
of  tobacco  18  very  large ;  but  thie  duty  ia  not  demanded  go  long  as  the 
tobacco  remains  at  the  docks,  or  rather  in  the  warehouses  attached  to 
the '  docks.  As  soon  as  it  is  landed  at  the  docks  from  tho  ship  and 
placed  in  the_  warehouses,  it  is  considered  to  be  "  in  bond"  under  the  care 
of  the  State,  and  cannot  be  removed  thence  till  the  duty  is  paid.  A 
small  rent  ia  paid  during  the  time  that  it  remains  in  the  warehouses. 
Permission  is  given  for  the  transference  of  samples  from  hand  to 
hand,  under  certain  regulations ;  but  the  bulk  of  the  tobacco  must  re- 
main until  the  somewhat  inordinate  demands  of  the  state  ore  satisfied. 

Scarcely  any  other  important  article  of  consumption  pays  a  duty  so 
enormous,  when  compared  with  the  cost  price,  as  tobacco.  The  average 
value  of  the  tobacco  brought  to  England,  including  the  profils  of  the 
cultivator,  the  ship-owner,  and  all  parties  concerned,  ia  about  sixpence 
per  pound;  but  the  duty  pqid  on  it  is  now  three  ikillintjt  and  two- 
pence per  pound,  being  more  than  six  times  the  full  value  of  the  article 
itself.  We  have  heard  of  an  instance,  at  a  time  when  the  duty  was 
somewhat  higher  than  it  is  now,  of  tobacco  worth  only  twopence  half- 
penny per  pound  paying  a  duty  of  four  shillings, — nineteen  times  the 
value  of  the  commodity  1  The  expediency  or  inexpediency  of  this 
impost,  in  a  fiscal  point  of  view,  it  is  no  part  of  our  purpose  to  descant  on 
here ;  hut  it  is  necessary  to  mention  these  matters  in  order  to  understand 
certain  curious  effects  which  result  therefrom.  If  by  any  circumstance 
the  whole  or  a  portion  of  a  hogshead  of  tobacco  becomes  injured,  previous 
to  its  arrival'  at  the  docks,  the  owner  would  rather  lose  it  altogether 
than  pay  (he  enormous  duly  on  the  damaged  portion.  Were  the  duty 
very  aniall,  it  is  possible  that  the  damaged  portion  might  be  sold  at  a 
price  whick  would  more  than  cover  the  duty  on  it;  but  as  it  is,  the 
duty  is  too  high  to  permit  of  such  a  apeculatipn.  The  State  allows  the 
damaged  portion  to  bebur/ifd,  without  any  duty  having  been  paid  on  it; 
and  we  proceed  to  describe  the  arrangements  whereby  this  b  effected. 

In  various  parts  of  the  warehouaes  are  large  scales  for  weighing  the 
hogsheads  of  tobacco,  together  with  other  apparatus  connected  with 
the  examination  of  its  quality.  At  each  of  these  stations  is  a  small 
temporary  room  or  counting-house,  for  the  accommodation  of  the 
eapervising  officer,  under  whose  immediate  inspection  the  examination 
proceeds.  A  hogshead  of  tobacco'  having  been  brought  to  one  of  these 
stations,  the  head  of  the  hogaheod  is  knocked  out,  some  of  the  staves 


120  DAYS  AT  THE  FACTORIKS. 

Iry^fened,  uid  by  a  dpxtprous  manngement  the  hogshead  is  taken  com- 
lth'tf]j  off  the  tolmrco,  Iraving  the  latter  staiKling  upright  as  a  brown- 
iroloured  maw  of  tobacco-1  raves,  very  dense  and  impenetrable.  Aa  we 
}f*'(*)Tfr  olwerved,  such  n  mass,  four  feet  high  and  less  than  three  feet  in 
di.iineter,  weighs  hs  niu<rfi  ns  a  thousand  pounds.  By  an  examination 
of  one  end  of  this  eyliiiflricnl  moss,  we  can  see  the  manner  in  which 
the  little  bunches  of  tf»hacco-lenvf*s  are  ranged  la^er  upon  layer,  and 
rompre«sefl  very  tiglitly  t't^rptlier.  The  examination  then  proceeds,  of 
whicli  we  can  of  course  «^ay  very  little  in  word**,  since  it  is  only  by 
long  exjwfrimce  that  thf»  niitMre  and  extent  of  any  damage  which  the 
toWrco  may  l»ave  reccivrd  can  he  ajijireciatfd.  Let  us  suppose,  how- 
ever, that  a  portion  of  t]j#*  exterior  Im^  through  the  action  of  sea- water, 
ha<l  {lacking,  or  any  otluT  cau«o,  );cconi"  so  damaged  as  to  he  rot  worth 
priHcrvation.  In  such  rasfs  two  men,  provided  witli  long  cutting 
in-^truinrntj*,  stand  on  (ipjjn-ite  si«1os  of  tin*  rylindrical  nia^s  of  tobacco, 
iiu(\  rliop  away  all  tl  ••  injnn'd  j>art,  by  small  bit*«  nf  a  time.  The  com- 
pn»»*<ion  to  wbicli  tin*  tolmcco  has  Immmi  subjected  giv«'^  such  a  solidity 
nnil  (lefjueiH'SH  to  tlif  mav-i,  that  very  j)owerful  blows  are  rcfjuired  to 
chip  off  the  dama^reil  Hurfacc,  e«*jH»ci»lly  at  the  cylindrical  parts,  for 
tb*TC  the  cutting  is  cfTcctcjl  cros-wi.se  to  the  dircctifm  of  the  stalk  and 
leaf.  When  we  visited  the  wnrebou-e-j,  we  i^iiw  a  nutss  of  tobacco  which 
was  being  cut  away  to  the  dej)th  of  eight  inches  on  one  side,  so  deep 
had  the  injury  exten<hM|. 

When  the  damaged  portion  is  all  cut  awny,  the  remainder  is  care- 
fully weighed,  in  order  that  the  amount  c)f  duty  accruing  to  the  State 
may  be  determined ;  aiid  Hamplcs  are  then  frecjuently  talcen  from  the 
liogsJii-ad,  whi<'li  MufTi<'c  to  effect  a  j^ale  between  tlie  vendor  and  the 
buyer  of  the  bogflhead  of  tobacco.  The  opened  and  loosened  cask  is 
n4'Xt  blipped  over  the  m»tf»  of  tobacco,  and  fastened  as  closely  to  it  as 
is  necessary  by  the  aid  of  the  liorvpji,  the  head  of  the  hogshead  being 
also  fixed  at  the  same  time.  In  the  frontispiece  to  this  subject  we 
have  represented  some  of  tlic  operations  incident  to  the  examination 
of  the  tobacco  in  the  warehouses;  tlie  opening  of  a  hogshead;  the 
weighing  by  means  of  largo  scales;  the  cutting  away  of  the  damaged 
tobacco  from  the  surface  of  the  mass ;  and  the  prcvssurc  of  the  tobacco 
into  the  hogsheads  again  after  examination,  by  a  powerful  screw-press 
worked  by  four  men  situated  on  a  platform  above.  A  walk  through 
the  warehouses  at  the  London  Docks  brings  us  to  many  different  spots 
where  these  operations  are  going  on. 
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f  But  wliat  becomes  nf  the  damagrd  tobacto  ?     Is  it  swept  "woy,  or 

Id.M  n  per<iuiaite?     Neillier-     Daina^oii  ihrnigli  it  may  lie,  it  would 

I  worth  a  price  sufEiaoiit  to  create  a  brancli  of  traJe,  nrbicb, 

^pming  DO  iluly  to  be  pa'd  on  th<^  datnaged  tobacco,  would  lead  lu 

rioiis  plans  injurianB  to  the  reronue.     It  U  all  Imnied  wilbbi  the 

ftlXs  of  thi>  warehoiiEea,     Not  fur  fi-om  tlip  nortli-enst  comer  of  ibc 

arehnuGe  a  door  inscribed  witJi  Ibe  ■worda  'To  tJie  kiln  *  [mints  out 

t  qiot  where  this  burning  U  effected.     The  kiln  U  a  building  of  a 

form  somewhat  circular — so  dark,  that  its  interior  arrangements  can 

with  difEcnlty  he  seen  until  tlie  eyes  are  aceiiatomod  to  the  Ausky 

light — and  provided  wltli  a  furnace  and  srveral  troughs.     Here  the 

I  aupcrintendent  points  out  to  ibe  visitor  the  '  Queen's  tobacco-pipe  '— 


|.  jocular  name  applinl  to  the  chimney  and  llie  furnace  in  which  the 
iged  tobacco  is  consumnh  Tlie  tobacco  is  brought  to  the  kiln, 
I  ibe  floor,  and  tlience  thrown  into  the  furnace  by  an  open 
door,  and  burned.  As  the  smoke  arising  from  thfa  comhoslion  is  of 
n  deleterious  charactCir,  the  clilmney  of  the  kiln  is  carried  lo  a  conai- 
derable  height  in  order  lo  convey  the  amokc  to  o  sufficient  distance  for 
mwholcsomc  effects.     The  greater  part  of  the  tobacco  is  ihns 
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consumed ;  but  an  ash  remains,-  which  is  from  time  to  time  drmwn  out 
of  the  furnace,  and  thrown  into  the  bins  or  troughs  at  the  side.  l]iese 
ashes  are  by  no  means  valueless :  they  are  sold  as  manure,  for  which 
they  possess  good  qualities,  one  ton  of  ashes  being  ^used  to  manure 
four  acres  of  ground.  The  ashes  also  constitute  a  useful  kind  of  tooth- 
powder. 

Thus  much  for  the  operations  which  the  tobacco  undergoes  before  it 
comes  into  the  hands  of  those  who  are  termed  '*  snuff  and  tobacco 
manufacturers."  It  will  be  seen  by  these  details  why  it  is  tliat  a  no- 
tice of  the  processes  carried  on  in  any  one  establishment  would  neces- 
sarily fail  in  conveying  an  accurate  idea  of  the  routine  by  which  the 
simple  plant  is  brought  into  a  state  fit  for  use.  The  tobacco  is  in  fact 
half-manufactured  before  it  leaves  tlie  warehouses. 

Tlie  leaf  being  brought  to  the  manufacturer  in  hogsheads,  he  pro- 
ceeds to  give  it  one  of  the  three  forms  in  which  it  is  used,  t.  e.  tobacco, 
cigoTR,  and  snuff.     Most  persons  arc  probably  nwarc  of  the  main  points 
of  difTcrence  between  these  three  forms  of  the  plant ;  but  as  all  are 
not  60,  we  may  shortly  state  that  common  smoking  tobacco  is  the  leaf, 
generally  divested  of  the  stalk,  and  also  generally  cut  up  into  shreds  or 
filaments ;  citjars  arc  bundles  of  the  tobacco-leaf,  divested  of  the  stalk, 
and  wrapped  up  into  the  close  and  well-known  form  which  those  arti- 
cles present ;  snvff  is  formed  partly  of  the  stalks  of  the  leaves,  and 
partly  of  the  leaves  themselves,  cut  and  ground  into  the  state  of  pow- 
der.    These  are  the  distinctive  qualities  in  which  the  three  commercial 
forms  of  the  plant  differ  one  from  anotlier ;  but  each  one  of  the  three 
has  many  varieties,  arising  partly  from  difTcrences  in  the  quality  of 
the  original  leaf,  partly  from  the  manner  in  which  the  leaf  is  cut,  and 
partly  from  the  processes  preparatory  or  subsequent  to  the  cutting. 
It  may  likewise  be  here  remarked  that  the  manufacture  of  the  leaf 
and  stalk  into  the  three  forms  in  which  the  plant  is  used  generally 
devolves  upon  three  classes  of  persons.     The  same  man  who  makes 
cigars  does  not  generally  prepare  the  tobacco  which  is  smoked  in  pipes, 
while  the  grinding  of  snuff  is  a  different  orcu])ation  from  either.     The 
processes,  too,  are  conducted  in  a  somewhat  different  manner  in  dif- 
ferent houses.     We  shall  therefore  state  in  a  simple  form  the  general 
nature  of  the  processes,  as  carried  on  in  London. 

A  hogshead  of  tobacco  being  opened,  and  ready  for  preparation,  the 
plant  is  dug  out  piecemeal  by  the  aid  of  an  iron  instrument.  The 
bundles  of  leaves  are,  as  we  before  observed,  compress' cd  so  powerfully 
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togetlier,  that  thej  b«como  almoat  one  mass ;  uid  indeed  without  the 
aid  of  moisture  it  wouM  b«i  almost  imposaible  to  separate  them.  The 
heaps  or  pieces  are  sprinkled  with  water,  a  process  technically  termed 
'  liquoring,'  hy  which  the  bunches  of  Leaves  may  be  separated  one 
from  another.  If  the  tobacco  is  in  the  form  called  'strip-leaf,'  in 
which  tlie  stalk  has  been  removed  before  the  leaves  were  packed  in 
the  hogshead,  each  separate  leaf  or  half-leaf  becomes  loosened  from 
the  others  by  the  operation  of  liquoring ;  but  if  it  be  '  hand-work," 
t.  e.  retaining  the  stalks,  and  bound  up  in  bundles  called  '  hands,'  the 
liquoring  in  the  first  place  loosens  the  bundles  one  from  another;  and 
these  being  untied,  the  leaves  themselves  are  separated. 

The  'hand-work'  must  become  'strip-leaf  before  the  tobacco  is  in 
a  fit  state  for  use ;  or,  in  other  words,  the  stalk  must  be  taken  out,  cither 
at  the  plantations  where  the  plant  is  grown,  or  in  England  after  im- 
portation. The  stripping  or  taking  off  of  the  stalk  is  effected  gene- 
rally by  women  or  boys.  The  leaf  is  folded  along  the  middle,  and  by 
means  of  a  small  instrument,  and  a  dexterous  msnceuvre  acquired  only 
by  practice,  the  atelk  is  stripped  from  tlie  leaf,  and  laid  on  one  side, — > 
the  leaf  being  laid  in  another  place  by  itself.  One  particular  kind  of 
tobacco,  however,  known  to  consumers  by  the  fanciful  name  of  '  bird's- 
eye,'  contains  a  portion  of  stalk  as  well  as  leaf.  To  produce  this  form 
of  the  *  Virginian  weed,'  the  various  processes  are  performed  on  the 
leaf  without  the  previous  extraction  of  the  stalk.  The  action  of  the 
cutting-machine,  presently  to  be  described,  produces  a  large  number 
of  round,  light,  and  exceedingly  thin  sections  or  slices  of  stalk,  which 
become  mixed  up  with  the  fine  thrcEid-Iike  fibres  into  which  the  leaf 
itself  is  cut,  and  thus  produce  an  appearance  which  has  given  rise  to 
the  name  of  this  particular  form  of  the  plant.  Let  not  the  reader, 
curious  in  the  philosophy  of  tobacco,  hope,  however,  to  meet  with  the 
brilliance  of  a  bird's  eye  in  these  slices  of  stalk.  He  will  meet  with 
no  such  thing.  The  workers  in  polished  woods  have  also  appropriated  this 
simile,  hy  giving  the  name  of '  bird'a-eye  maple'  to  sapottcd  variety  of 
that  wood.  The  birds  have  no  reason  to  be  proud  of  the  compliment 
in  either  case. 

The  cutting  of  the  leaves  into  those  fine  shreds  which  form  the 
greater  part  of  smoking  tobacco  is  not  effected  leaf  by  leaf;  but  a 
large  number  of  leaves  are  pressed  togetlier  in  the  form  of  a  cake,  and 
then  cut  The  leaves,  after  having  been  separated  one  from  another, 
and  stripped  of  their  stalks,  arc  moistened  to  a  certain  degree,  either 
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hy  eprinkling  or  hj  immertion  in  a  liquid  prepared  for  that  purpose. 
Tliia  procesa  not  only  piives  to  the  leavei  n  degroc  of  moirtiire  which 
enables  them  tu  cake  well  together,  hut  also  hiu  an  influence  on  their 
Bnbeetiucnt  flavour,  and  is  therefore  of  conBidemhlc  importance  in  the 
manufacture. 

Tli<^  cutting- machine  by  which  the  lli rend-like  fibres  are  produced  is 
Tepregei)ted  in  Fig.  3,  and  the  mode  by  which  the  tobaeco  la  brought 


into  a  form  fit  fi>r  placing  in  tho  machine  ii  as  follows : — On  one 
side  of  tlic  tohncco  manufiictory  is  a  jHiwcrful  press,  or  a  series  of 
prefHca,  capable  of  operating  on  a  surface  fourteen  or  sixteen  inches 
square.  TIio  leaves  are  taken  up  out  of  a  trough,  in  a  damp  state,  and 
laid  in  a  '  mortar-prcM,'  layer  after  layer  being  jiilod  up  to  a  eertain 
height.  The  whole  are  then  subjected  to  pressure,  hy  means  of  an 
iron  plate  which  descends  into  the  press  upon  the  tobacco,  and  is  eon- 
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nscted  aboTe  widi  the  screw  of  tlie  press.  The  tobacco  is  then  re- 
moved from  the  '  mortar-press '  to  the  '  tlanding-pi-eas,'  where  it  is 
pressed  into  a  mass  one-third  of  the  thicliness  which  it  originally  pre- 
sented. The  mass  of  leaves  is  allowed  to  remain  in  the  press  several 
hours,  in  order  that  it  ma^  not  spring  up  or  loosen  when  the  pressure 
is'  removed. 

The  cake,  prfssed  as  hard  as  a  board,  but  clammy  and  wet  from  the 
previous  sprinkling  of  the  leaves,  is  then  laid  on  the  bed  of  the  cut- 
ting-engine, in  order  to  be  cut  into  shreds.  These  engines,  like  moat 
other  engines  used  in  manufactures,  have  undergone  considerable 
changes  as  improvements  became  introduced.  '  Originally  tobacco  used 
to  be  cut  by  means  of  a  long  knife  worked  by  hand.  After  a  time,  a 
hand-engine  was  used,  in  which  the  workman  had  nothing  to  do  but  to 
turn  a  winch- handle,  the  arrangement  of  the  machine  serving  both  to 
cut  the  tobacco  and  to  shift  tlie  cake  along  as  it  became  cut.  Then 
horses  were  used  to  turn  the  machine,  instead  of  applying  human  la- 
bour. Lastly,  the  power  of  steam  was  applied,  by  which  tlie  whole 
work  was  brought  within  the  scope  of  ihis  moving-power ;  the  attend- 
ance of  men  being  required  only  to  place  the  cake  in  the  engine,  to 
attend  it  whde  at  work,  and  to  remove  the  tobacco  when  cut. 

But  the  hand-engine,  the  horse-engine,  and  the  steam  cutting-engine, 
however  different  in  their  moving-power,  all  cut  the  tobacco  nearly  in 
the  same  manner.  The  cake  is  laid  on  an  iron  bed,  which  is  suscepti- 
ble of  a  slow  progressive  motion  by  means  of  a  screw  passing  beneath 
it  This  screw  is  connected  at  one  end  with  a  cog-wheel,  in  such  a 
manner  that,  while  the  machine  is  working,  the  bed  on  which  the 
tobacco  is  laid  is  urged  slowly  forward.  Another  part  of  the  mechanism 
gives  motion  to  a  sharp  blade,  rather  longer  than  the  width  of  the  cake. 
This  knife  or  blade  has  a  reciprocating  vertical  motion,  or  rather  a 
motion  somewhat  similar  to  that  of  a  pair  of  nut-crackers,  inasmuch  as 
there  is  a  hinge  or  fulcrum  at  one  end. 

■  The  cake  being  placed  on  the  bed  of  the  engine,  confined  in  a  kind 
of  case  or  box,  the  motive  power  is  applied,  and  the  process  of  cutting 
is  immediately  commenced-  The  cake  is  about  two  inches  thick,  and 
each  action  of  the  cutting-blade  slices  off  a  thin  film  from  one  end  of 
the  cake.  As  the  cake  itself  is  composed  of  a  very  large  number  of 
separate  leaves  of  tobacco,  it  fallows  that  each  film  or  shaving  taken 
irom  the  edge,  generally  at  right  angles  to  the  surface  of  the  leaves, 
must  be  formed  of  separate  pieces,  in  no  case  larger  than  filaments  or 
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fibres.  The  thickness  of  these'  fibres  is  regulated  in  a  very  ingenious 
manner.  Immediately  aHer  the  blade  or  knife  has  made  one  cut,  the 
cake  is  moved  forward  a  minute  distance,  so  that  the  next  following 
cut  of  the  blade  may  be  distant  some  small  space  from  the  former.  It 
depends  upon  the  number  of  cogs  in  the  wheel  at  the  end  of  the  under- 
lying screw,  whctlicr  this  distance,  and  consequently  the  diameter  of 
the  fibres  of  tobacco,  shall  be  greater  or  smaller.  For  one  kind  of 
tobacco  tlie  cop;-whecl  contains  about  thirty  cog:»,  for  another  about 
thirty-six ;  and  thcso  produce  fibres  whose  diameters  differ  in  the  ratio 
of  thirty-six  to  thirty,  or  six  to  five.  To  explain  minutely  how  thii 
difforence  is  brought  about  is  no  easy  matter.  ITiosc  who  are  ac- 
quainted witli  the  action  of  whcol-work  will  readily  understand  the 
nature  of  this  cfTcct;  wliilo  those  who  are  not  could  scarcely  under- 
stand it  from  more  description. 

AVhcn  tlic  cake  is  entirely  cut  up  into  shreds,  or  when,  as  it  is 
technically  termed,  the  *  box  is  out,'  the  engine  is  stopped,  and  the  cut 
tobacco,  in  a  clottod  and  damp  statp,  is  taken  up  and  put  into  a  trough 
or  case.  A  new  cake  is  tlum  adjustod  to  the  bed  of  the  engine,  and  the 
operations  proceed  as  before.  In  tlic  ])rincipal  factories  the  cutting- 
machines  are  worked  by  stoam-agency ;  but  our  cut  represents  one  of 
the  liand-enginos,  worked  by  means  of  a  winch  :  the  principle  of  the 
cutting  part  is  tlie  Jsame  as  in  the  other,  and  more  easily  understood 
when  divested  of  the  mechanism  connected  with  the  steam-engine. 

The  various  kinds  of  tobacco  ordinarily  used  ft)r  smoking  owe  tlieir 
different  qualities  to  many  different  circumstances;  some  depending  on 
the  kind  of  leaf,  some  on  the  colour  of  the  leaf,  some  on  the  retention 
of  the  stalk,  some  on  the  extent  to  whicli  the  leaf  is  *  liquored,'  and 
some  on  the  relative  fineness  of  the  fibres  into  which  it  is  cut 
'  Bird's-eye '  is,  as  we  have  before  stited,  ]>roduced  by  cutting  up  the 
stalk  together  with  the  leaf,  a  plan  which  is,  we  believe,  never  adopted 
with  any  otlier  form  of  tobacco.  That  kind  of  tr^bacco  which  is  called 
'returns'  is  made  of  the  lightcst-colourrd  leaf  selected  from  the  hogs- 
head; and  this  liglit  colour  is  preserved  by  caution  in  the  subsequent 
arrangements.  A  considerable  quantity  of  water  in  the  process  of  '  li- 
quoring' has  a  tendency  to  darken  the  colour  of  the  leaf,  as  has  like- 
wise an  excessive  amount  of  pressure  wlicn  in  tlic  form  of  a  cake ;  by 
U!*ing  a  small  amount  both  of  moisture  and  of  ]>ressure,  tlierefore, 
lightness  of  the  colour  of  'returns'  is  preserved.  The  very  strong 
kind  of  tobacco   called  '  shag,'  which  is  used  both  for  chewing  and 
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Bmoking,  owes  its  quality  to  different  circumstances,  the  first  of  which 
is  Hie  choice  of  the  darkest -coloured  leavw  in  the  hogshead ;  and  in  the 
subsequent  processes  the  tobacco  is  well  'liquored,' and  screwed  down 
in  the  press  with  great  force.  This  kind  of  tobacco  is  subdivided  into 
two  sorts,  '  fine '  and  '  common,*  the  chief  difference  between  which  is 
in  tlie  diameter  of  the  fibres  into  which  the  leaves  are  cut,  tlic  '  fine ' 
being  cut  by  the  engine  when  the  bed  is  pushed  forward  by  a  wheel 
having  more  cogs  than  for  cutting  the  '  common '  kind. 

Many  of  the  names  by  which  tobacco  is  known  were  given  from 
the  naniesV  the  places  whence  it  was  brought,  and  from  other  circum- 
Htancea  having  but  little  reference  to  thequality  of  thetobacco.  'Oro- 
noko,'  a  name  given  to  one  kind  of  tobacco,  was  probably  derived  from 
the  South  American  river  of  that  name.  '  KanHster '  or  '  Canaster ' 
was  originally  the  name  given  in  America  tobaakets  of  rushes  or  cane, 
in  which  they  put  the  tobacco  sent  to  Europe ;  and  hence  the  designa- 
tion of '  Kanaster  tobacco '  was  given  to  the  leaves  imported  in  those 
baskets.  At  present  the  two  kinds  known  by  these  respective  names 
are  manufactured  from  the  best  leaf,  generally  from  Havannah.  Oro- 
noko  is  cut  finely,  somewhat  similar  to  fine  'shag,' but  Kanaster  is  much 
coarser.  This  forms  the  chief  difference  between  the  two  kinds,  the 
quality  and  preparation  of  the  leaves  being  in  other  respects  about  equal. 

These  are  the  principal  forms  of  tobacco  calculated  to  be  smoked 
in  pipes;  a  mode  of  using  which  gave  rise  to  the  following  lines,  in 
the  "Marrow  of  Compliment,"  a  work  published  in  1634: — 


*■  He  ncedi  no  napkin  for  bis  banili, 

Hia  Sngcn'  eiidi  to  wipe. 

That  bntU  h'u  kitcbni  in  a  box, 

Hi*  tout-meat  ia  a  pipe." 

We  must  not  omit  to  mention  a  kind  of  tobacco  which  glories  in 
the  name  of  *  pig-tail,'  and  which  perhaps  is  about  equally  well  named 
with  '  bird's-eye.'  Pig-tail  tobacco  is  a  rope  or  cord,  about  equal  in 
diameter  to  the  thicker  end  of  a  common  tobacco-pipe,  and  of  as  great 
a  length  as  the  manufacturer  may  choose  to  make  it  The  manufac- 
ture of  this  article  requires  the  simultaneous  aid  of  a  man  and  two  boys. 
The  bench  employed  is  several  yards  in  length,  and  at  one  end  of  it  is 
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a  kind  of  0])iiining-whee1,  which  is  kept  in  rotation  bj  one  of  the  hojt. 
The  other  1>oyha8  spread  out  before  him  a  supply  of  leaves,  deprive^l 
of  the  stalks  and  in  a  damp  state.  He  opens  the  leaves  one  bjr  one, 
and  lays  them  down  on  the  bench,  end  to  end.  The  man  follows  Lim, 
and  rolls  up  tliesc  successive  loaves  into  the  form  ofa  cord,  by  a  very 
peculiar  motion  of  \wi\\  Lis  hands.     The  lenpth  of  *  tail '  which  hap- 


pens  to  lmv<»  he(»n  nuule  nt  any  ono  niomer.t  is  ki»j>t  constantly  rotating 
by  the  nr.tion  of  the  whi-el ;  and  tlio  man,  adding  leaf  after  leaf  to  it 
with  the  h'ft  hand,  presses  and  ri>lls  it  by  meann  of  a  palm  of  Icatlier 
or  woml  held  in  his  right.  Tht»  nmn<euvre  is  so  (juiek  and  so  dexter- 
ous, that  a  spectjitor  can  hardly  se;*  wliere  or  liow  the  leaf  becomes  ab- 
K)r})ed  into  the  '  tail,'  and  made  part  of  its  substance :  it  is  one  of  those 
operations  of  which  manufactures  present  such  numerous  examples, 
in  which  considerahlo  skill  and  'knack  '  are  recjuired  for  an  apparently 
j^iniple  operation.  As  the  tobacco  is  spun,  it  ])e('onies  wound  off  at  the 
same  time  on  a  frame  connected  with  the  spinning-  wheel.  The  pig- 
tail is  afterwards  wound  or  twisted  u])  hUo  a  hard,  close  ball,  and  has  a 
Idack  colour  given  to  it  by  ste.-],ing  in  toliaeco-water. 

Of  all  the  various  ways  in  which  toliacni  is  u.ed  in  England,  none 
has  made  a  more  striking  a^lvance  within  the  la.-t  few  years  thanc/V/or^. 
However  much  this  form  of  the  plant  may  be  used  in'spain  and  in  the 
tropical  regions  of  America,  it  wjis  till  a  few  years  ago  scarcely  known 
in  Kngland,  except  to  the  higher  class  of  smokers ;  but  now  every 
stripling  who  is  just  shooting  up  into  manhoml  thinks  a  cigar  indispen- 
sable, HS  a  symbcd  whereby  the  world  may  know  that  he  has  at  length 
become  a  man ;  and  lest  this  important  piece  of  information  should  not 
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bo  diffused  widely  enaiigh  by  his  Fcmainiag  wiUiin  doors,  be  csercism 
lia  new  voL-ation  in  the  open  street. 

The  pi-oceas  of  cigar-mttking  a  pretty  nearly  the  MmG,  wlierevnr 
cnrried  on.      In  Figs,  a    and   G  we    have  represented  a  boy  propar- 
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ing  the  leaves  for  the   cigar-maker,  and  a  man  making  the  cigazs. 
The  unstripped  leaves,  i.e.  the  leaves  from  which  the  staJka  have  not 
yet  heen  removed,  are  placed  in  front  of  the  first-mentioned  workman ; 
he  takes  up  the  leaves  one  by  one,  folds  them,  strips  off  the  atalk  by  a 
quick  and  dexterous  movement,  throws  the  stalks  on  his  right  hand,  and 
lays  the  stripped  leaves  smoothly  on  his  left.    He  is  on  the  left  aide  of  the 
cigar-maker,  to  whom  he  hands  up  the  leaves  as  fast  as  they  are  wanted. 
The  cigar-maker  is  seated  on  a  low  stool  in  front  of  a  low  work-bench, 
provided  with  raised  legs  on  three  of  its  sides,  but  open  at  the  side 
next  the  workman.     He  takes  a  leaf  of  tobacco,  spreads  it  out  smoothly 
before  him  on  the  bench,  and  cuts  it  to  a  form  somewliat  like  that  of 
one  of  the  gores  or  stripes  of  a  balloon.     He  then  takes  up  a  few  frag- 
ments of  tobacco-leaf,  consisting  of  various  small  cuttings,  lays  them 
on  the  spread  leaf,  and  rolls  them  up  into  a  form  nearly  resembling 
that  of  a  cigar.     He  next  places  this  cigar  against  a  gauge  or  guide, 
formed  of  a  piece  of  iron,  and  cnia  it  to  a  given  length.     Finally,  he 
lays  a  narrow  strip  of  leaf  on  the  bench,  and  rolls  the  cigar  spirally  in 
it,  twisting  one  end  to  prevent  the  leaf  from  becoming  loosened.     All 
this  is  done  with  great  raj)i(lity,  a  few  seconds  only  being  required  for 
the  making  of  one  cigar.     When  the  cigars  are  made,  they  arc  dried 
in  different  ways,  according  to  the  time  when  they  are  wanted  for  sale. 
The  rate  of  duty  on  foreign  cigars,  as  well  as  on  all  kinds  of  tobacco 
manufactured  abroad,  is  so  enormous  (nine  shillings  ])er  pound — pro- 
bably sixteen  or  rightoen  times  tke  real  value  of  the  leaf  itself),  that 
the  quantity  imported  from  abroad  is  very  small  romj>ared  with  that  of 
tobacco   in  the  leaf.     Only  one  hundred  and   fifty  thousand  pounds 
weight  wer«»   entered  for  home  consumption  two  or  three  years  ago, 
although  the  unmanufactured  tobacco  amounted  to  sixteen  millions  of 
pounds.     This  rate  of  duty  has,  therefore,  given  rise  to  an  extensive 
home  manufacture  of  cigars. 

We  have  next  to  direct  our  attention  U)  the  third  form  in  which  the 
plant  is  used,  viz.  snuff.  This  article  has  been  the  thonie  of  as  many 
grave  accusations  as  those  directed  against  tobacco  in  tlie  form  for 
smoking ;  but  the  grave  accusations  have  been  as  fruitless  in  the  one  case 
as  the  other.  Some  have  treated  the  matter  in  a  medical  point  of  view ; 
others  in  reference  tf)  the  welfare  of  the  purse ;  while  a  Lord  Stanhope, 
of  past  times,  made  the  following  curious  statistical  estimate  of  the  sub- 
ject : — "  Every  professed,  inveterate,  and  incurable  snuff-taker,  at  a 
moderate  computation,  takes  one  pinch  in  ten  minutes.     Every  pinch. 
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with  ths  agreeable  ceremony  of  blowing  and  wiping  the  noH,  and  other 
incidental  circunutances,  consumes  a  minute  and  a  half.  One  minute 
andahalfoutofevery  ten,  allowing  aixteen  houn  to  a  snuff- taking  day, 
amounia  to  two  houra  and  twenty-four  minutesoutof  every  natural  day, 
or  one  day  out  of  every  ten.  One  day  out  of  every  ten  amounts  to  thirty- 
six  days  and  a  half  in  a  year.  Hence,  if  we  suppose  the  practice  to  be 
persisted  in  for  forty  years,  two  entire  years  of  the  snuff-taker's  life  will 
be  dedicated  to  tickling  his  nose,  and  two  more  to  blowing  it.  The  ex- 
pense of  snuff,  Bnuff:l>oxes,  and  handkeTctueb  will  be  the  subject  of  a 
second  essay,  in  which  it  will  appear  that  this  luxury  encroaches  as 
much  on  the  income  of  the  anuff-taker  as  it  does  on  his  time ;  and  that 
by  a  proper  application  of  the  time  and  money  thus  lost  to  the  pub- 
lic, a  fund  might  be  constituted  for  the  discharge  of  the  National 
Debt."  Without  entering  upon  this  "second  essay,"  or  upon  the 
patriotic  plan  alluded  to  in  the  last  sentence,  we  proceed  to  the  only 
part  of  the  subject  to  which  this  paper  relates,  viz.  the  commercial 
and  manufacturing  arrangements  by  which  these  luxuries  are  produced. 

Snuff  is  made  from  stalks  alone,  from  leaf  alone,  or  from  leaf  mixed 
with  stalk, — circumstancei  which  render  the  whole  of  the  imported 
leaf  valuable.  In  every  case  a  greater  amount  of  care  is  required  ui  the 
preparation  of  snuff  than  of  tobacco.  The  various  qualities  of  snuff  are 
due  to  a  great  variety  of  circumstances,  principally  under  the  control 
of  the  manufacturer.  The  purest  kind,  known  by  the  name  of 
'Scotch,'  b  either  made  entirely  of  stalks,  or  of  stalks  mixed  with 
a  small  proportion  of  leaf;  and  in  either  case  there  is  very  little 
'  liquoring'  applied  to  the  tobacco,  as  that  would  darken  the  colour  of 
the  snuff.  There  are  many  kinds  of  snuff  called  '  high-dried,*  such 
as  '  Welsh'  and  '  Lundyfoot'  (the  latter  being  named  after  a  cele- 
brated maker).  These  owe  their  qualities  chiefly  to  the  circum- 
stance that  they  are  dried  so  much  as  to  acquire  a  slight  flavour  of 
scorching. 

The  snuffs  called  '  rappee,'  of  which  there  are  two  kinds,  '  brown' 
and  'black,'  are  mnde  chiefly  from  leaf,  mixed  with  the  'smalls,'  or 
broken  fibres  of  tobacco,  that  are  too  small  to  be  smoked  conveniently 
in  a  pipe.  The  dark  colour  is  principally  produced  by  wetting  die  pow- 
dered tobacco  in  a  bin  or  box,  and  allowing  it  to  remain  for  a  consider- 
able time,  turned  occasionally  with  a  sliovel ;  during  which  time  it  un- 
dergoes aslight  degree  of  fermentation,  whereby  the  colour  is  darkened. 

The  original  quality  of  the  leaf  is  as  much  attended  to  as  tlie  manu- 
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factoring  proceMes.  *  Scotch  tnoff*  u  made  principally  from  the  ftalka 
of  light  dry  leaves ;  whereas  ^  rappee*  and  the  darker  annflli  are  made 
from  the  darker  and  ranker  leaves.  A  procesa  of  scemling^  too^  has 
great  influence  on  the  flavour  of  the  snnfT,  since  the  manafactuier  can 
introduce  any  kind  of  scent  which  he  thinks  may  please  hb  customers. 
Thus,  *'  Prince's  mixture,'  among  the  low-priced  flmfis,  and  the  inter- 
minahle  varieties  of  '  fancy  snufis,'  owe  no  small  part  of  their  flavour 
to  the  kinds  of  scent  introduced.  Other  kinds,  however,  such  aa  *  high- 
dried,'  *  Welsh,'  '  Lundyfoot,'  &c.,  are  chiefly  dependent  on  the  pecu- 
liar circumstances  under  which  they  are  dried.  In  relation  to  the  last- 
named  snuff,  Mr.  Barlow  states — ''The  celehrated  Lundyfoot  anuff 
derives  its  particular  flavour  chiefly  from  having  the  fermentatioD 
carried  to  a  very  high  pitch  hefore  the  hatch  is  turned ;  and  it  is  said 
that  its  first  discovery  was  owing  to  the  neglect  of  the  man  attending 
upon  the  hatches,  and  who,  hy  getting  drunk,  made  his  master's  fortune. 
Another  story  also  prevails  with  respect  to  the  discovery  of  this  snuff, 
so  much  esteemed  hy  inveterate  snuff-takers,  which  attributes  it  to  an 
accidental  fire,  which,  by  scorching  some  hogsheads  of  tobacco,  gave 
them  a  peculiar  flavour  when  manufactured.  This  story  is,  however, 
evidently  without  foundation,  as  the  snuff  manufactured  by  Lundyfoot 
still  continues  to  retain  a  peculiar  flavour  which  cannot  be  imitated  by 
other  manufacturers;  a  circumstance  which  is  not  likely  to  con- 
tinue if  the  effect  simply  depended  upon  the  degree  of  drying." 

It  is  a  curious  circumstance,  and  one  little  suspected  by  those  who 
are  in  the  habit  of  using  snuff,  that  almost  tlic  whole  of  that  article 
which  is  sold  in  the  metropolis,  either  wholesale  or  retail,  is  ground  in 
or  near  the  town  of  Mitcham,  in  Surrey,  owing  to  the  excellent  water- 
power  afforded  by  the  river  AVandle,  in  flowing  through  the  town. 
Many  manufactories  on  the  AVandle  derive  tlieir  mechanical  power 
from  water-wheels,  which  were  almost  invaluable  before  the  use  of 
steam  became  prevalent.  The  advantage  of  employing  a  particular 
class  of  persons  for  grinding  snuffs,  instead  of  each  manufacturer 
grinding  his  own,  is  easily  understood.  Few  manufacturers  dispose  of 
enough  snuff  to  keep  a  grinding-mill  constantly  employed ;  and  under 
such  circumstances  it  is  generally  cheaper  to  obtain  the  aid  of  another 
person  whose  premises  and  arrangements  are  devoted  wholly  to  that 
occupation.  Such  is  the  case  with  regard  to  the  snuff-mills  on  the 
Wandle.  There  are  several  of  these  establishments  to  which  the 
London  manufacturers  send  their  snuff  in  a  certain  stage  of  preparation. 
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The  mills  bts  prorided  with  two  different  kinds  of  griDding-in«- 

cbin«i,  such  u  an  represented  on  a  nnall  scale  in  Fig.  7.     In  one  of 
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them  a  pur  of  cjlindrical  stones,  several  feet  in  diameter  and  a  foot  or 
more  in  thickness,  ue  set  up  on  edge  on  a  slab  or  bed  beneath,  and 
have  then  a  twofold  motion  given  to  them,  resembling  that  of  the  wheel 
of  a  carriage  which  is  going  round  in  a  small  circle.  By  means  of  a 
horizontal  axis  p«ssing  throogh  the  centre  of  the  stones,  the  stones 
wheel  along  the  surface  of  the  bed ;  and  hy  giving  to  the  axis  itself  a 
motion  round  another  but  vertical  axis,  the  stones  are  carried  round  in 
a  small  circle.  The  snuff  to  be  ground  is  laid  on  the  bed  or  support, 
and  the  broad  edge  of  the  heav;  stone  passes  repeatedly  over  it,  by 
which  dte  particles  are  reduced  to  powder. 

In  the  other  form  of  grinding-mill,  the  snuff  is  put  into  a  kind  of 
cell  or  mortar,  in  which  it  is  ground  by  a  pestle  moved  in  a  singular 
manner.  The  pestle  is  connected  with  a  set  of  jointed  arms  or  levers, 
so  adjusted  one  to  another  as  to  give  to  the  pestle  a  motion  best  calcu- 
lated to  effect  the  grinding  of  the  snuff.  Every  eBtablishment  for 
grinding  snuff  contains  a  considerable  number  of  both  these  machines; 
since  some  kinds  of  snuff  are  best  ground  by  the  one,  and  others  by 
the  other. 
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Beyond  the  grinding,  and  a  preparatory  drying,  nothing  is  done  to 
the  snuff  at  the  snuff-mills.  The  proprietor  hrings  it  to  a  certain  stage 
of  preparation  before  it  is  sent  to  tlie  mill,  and  in  most  cases  passes  it 
through  some  fiiiiahing  operations  after  it  is  brought  from  the  mill. 
The  high-dried  snuffs,  such  fts  Lundyfoot,  Welsh,  Scotch,  Sc,  are 
sometimes  made  from  stalks,  which,  before  grinding,  are  cut  into  fine 
shreds  ;  but  very  often  the  entire  stiilk  is  dried  so  intensely  that  it 
may  easily  he  ground  to  powder  without  the  preparatory  shredding.  In  J 
such  case  the  lightest  and  finest  stalks  are  presented.  ' 

Many  of  the  London  manufacturers  have  small  mills  on  tlieir  own 
establishments,  for  grinding  small  quantities  of  snuff,  or  for  passing 
through  any  particular  process  the  various  kinds  of  fancy  snuffs ;  but 
we  are  not  aware  that  there  is  a  single  establishment  in  London  where 
the  main  hulk  of  the  snuff  is  ground. 

The  Excise  regulations  relating  to  tobacco,  which  were  formerly  very 
burdensome,  are  now  much  less  vexatious.  Indeed,  so  far  asregardsthe  | 
mode  of  collecting,  there  is  probably  no  other  instance  in  which  the 
revenue  of  three  millions  sterling  per  annum  from  one  article  is 
obtained  with  less  persona!  annoyance.  Here  is  one  of  the  old  laws  by 
which  the  operations  of  tlie  manufacturer  used  to  be  controlled: — 
"  Every  manufacturer  shall  give  notice  in  writing  lo  the  officers  (if  in 
London  six,  in  cities  and  market-towns  twelve,  and  elsewhere  twen^' 
four  hours)  before  he  shall  begin  to  strip,  spin,  or  press  any  tobacco 
for  cutting;  or  make  any  tobacco  into  carrots,  or  flatten  any  stalks  for 
Spanish  j  and  shall  espress  therein  the  weight  of  each  article,  and  the 
time  he  intends  to  begin.  And  the  officer  shall  attend  accordingly, 
and  he  shall  begin  within  one  hour  of  the  time  so  mentioned,  and  shall 
proceed  without  delay."  These  embarrassing  regulations  are  no  longer 
rigidly  acted  on ;  although  similar  plans  still  disgrace  the  modes  of 
collecting  the  duty  in  the  glass-manufacture,  the  sonp-manufacture, 
and  mnny  others.  And  indeed,  since  the  period  of  the  "visit"  to 
which  this  article  relates,  the  tobacco-laws  have  been  again  made 
Ftringent,  owing,  as  it  is  said,  to  improper  practices  on  the  port  of 
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The  early  hiitory  of  our  manufmctnres  frequently  ezeitei  a  EmQe  at 
the  quaint  and  energetic  maimer  in  whicli  aoiae  of  the  old  writen  de- 
nonnce  the  faahimu  of  their  time* ;  bnt  while  we  are  ahea  diapoced  to 
agree  with  them  in  ridiculing  the  strange  forma  of  drew  which  hare 
been  adopted  at  different  perioda,  we  mnat  withhold  our  awent  to  the 
principle*  of  their  commercial  economy,  which  are  often  lamentaUy 
short-ai^ted. 

Philip  Stnbhe,  a  writer  of  the  Elizabethan  age,  publithed,  in  1565, 
his '  Analomie  of  Abuses,'  in  which,  among  other  thinga,  the  caatume 
of  the  time  is  made  the  subject  of  censure.  After  anatomizing 
tadiea*  dieaaea,  and  discouraing  on  the  iniquitiea  of  ruSU  and  furbelows, 
he  visits  the  wardrobes  of  the  other  tex  for  a  similar  purpose,  and  thus 
speaks  of  the  then  b^iionable  hats : — "  Sometimes  they  use  them  shMrp 
on  the  crown,  peaking  np  like  the  apear  or  diaft  of  a  steeple,  standing 
a  quarter  of  a  yard  above  the  crown  of  their  heads,  some  mor^  aome 
leas^  aa  pleaae  the  bnciea  of  their  tnconatant  minds.  Some  others  are 
flat  and  broad  on  the  crown,  like  the  battlements  of  a  bouse.  Another 
sort  have  round  crowns,  sometimes  with  cme  kind  of  band,  some- 
times with  another,  now  Uack,  now  white,  now  russet,  now  red,  row 
green,  now  yellow ;  now  this,  now  that,  oerer  content  with  one  colour 
or  fiubion  two  days  to  an  end.  And  thus  in  vanity  they  spenl  the 
Lord's  treasure,  consuming  their  golden  years  and  silver  days  in 
wickedncM  and  ain."  Bnt  the  material  pleases  him  as  little  as  the 
fonn  and  colotir : — "  And  as  the  bsbioos  be  rare  and  strange,  so  is  d»e 
stuff  whereof  tbor  hats  be  made  divers  alao ;  for  aome  are  of  ailk,  some 
of  velvet,  some  of  taffetie,  Hime  of  sarcenet,  Kime  of  wool ;  and,  which 
is  more  curions,  some  of  a  certain  kind  of  fine  hair.  Tboe  they  call 
Berer  HaU,  of  twoity,  thirty,  or  lor^  shillings  price,  fetched  from  be- 
yond the  seas,  from  whence  a  great  tort  of  other  vamtiei  do  caqjc  be- 
■ide." 

What  would  be  the  surprise  of  Phlltp Stubfas  if  becouldnow  wibieas 
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the  extent  to  which  the  ^*  vanity  "  of  *'  Bever  Hata  '*  influences  the 
commereial  arrangements  of  England ; — the  importation  of  beaver  and 
muaqoaah  furs  from  North  America,  of  neutria  furs  from  South  Ame- 
rica, of  wools  from  various  parts  of  Continental  Europe,  of  gums,  resins, 
and  dyes  from  almost  eve^y  part  of  the  globe !  If  he  found,  too,  that 
one  single  firm  gives  employment  to  fifteen  himdred  persons  in  making 
hats  of  various  kinds,  and  that  the  value  of  all  the  hats  made  in  Great 
Britain  in  one  year  is  probably  not  much  less  than  three  millions  ster- 
ling, he  would  perhaps  cease  to  include  ^  bever  hats "  in  Uf  list  of 
abuses. 

It  will  serve  to  mark  the  advance  made  in  this  respect,  alnce  the 
time  of  Stubbs,  if  we  glance  through  a  vast  hat-factory  now  existing 
in  Bermondsey,  and  reputed  to  be  the  largest  in  the  workL  Thii 
establishment,  the  property  of  Messrs.  Christy,  occupies  two  extensive 
ranges  of  buildings  on  opposite  sides  of  Bermondsey  Street,  Southwark. 
These  we  will  term  the  cast  and  west  ranges,  each  of  which  is  ap- 
proached by  a  gateway  leading  from  the  street.  On  entering  the  gate- 
way to  the  cast  range,  the  first  object  seen  at  the  end  of  a  long  avenue 
is  a  lofly  chimney  connected  with  a  steam-engine,  and  rising  to  the 
height  of  one  hundred  and  sixty  feet.  Over  t)ie  gateway  is  a  range  of 
warehouses  for  wool  and  other  articles ;  and  from  thence,  proceeding 
onwards,  is  seen  on  the  left  a  pile  of  buildings,  occupied  by  cloth  cap 
makers,  hat-trimmers,  and  packers.  On  the  right  of  the  same  avenue 
is  another  range  of  buildings,  consisting  of  a  fire-proof  varnish  store- 
room, silk-hat  workshops,  and  sliops  wherein  the  early  stages  of  beaver 
hatting  are  carried  on.  At  tlie  left  of  the  great  cliimney  is  a  building 
wherein  common  black-glazed  or  japanned  hats  are  made ;  and  near  it 
is  an  archway  lending  nortliward  to  another  avenue  surrounded  by 
buildings.  These  consist  of  a  turner's  shop,  where  blocks  for  shaping 
hats  are  made ;  a  shell -lac  store,  where  the  lac  is  bruised,  ground,  and 
prepared  for  use ;  a  blacksmith's  shop,  for  the  repair  of  iron-work 
used  in  various  parts  of  the  factory;  a  saw-mill  and  sawing-roora, 
where  machine-worked  saws  cut  up  timbers  into  boards  for  packing- 
cases  required  in  the  export  department ;  a  logwood  warehouse,  wherein 
a  powerful  machine  cuts  the  logs  into  fine  shreds ;  a  fur-room,  in 
which  the  beaver  and  other  furs  are  cut  from  the  skins  by  machinery  ; 
room^wherein  the  coarse  hairs  are  pulled  from  the  skins ;  the  steam- 
engine  with  its  boiler,  furnace,  &c.;  a  carding- room,  for  disentangling 
the  locks  and  fibres  of  wool ;  a  blowing-room,  for  separating  two  qua- 
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lidea  of  bearer-fur,  or  hur;  together  with  vuioiu  wtrehouaes,  store- 
roonu,  carpenter'f  ehops,  timber  yard,  Ac.  ThiibringB  us  to  the  north- 
ern estremitr  of  the  range ;  on  retomhig  from  which  we  p«s<  wool- 
warehooaea  and  sorting  rooma,  wool  and  (or  wariung-hooaea,  atoving- 
rooma,  fur-hat  worluhopa, '  picking '  rooou,  clerka'  officea,  Ac 

Crosaing  Bermondaey  Street  to  the  weatern  range,  we  find  a  '  heave  r 
store-room,'  the  dye-houae,'Btoving-rooma,  ahaping  and  finiahing  rooms, 
ftc. ;   the  whole  being,  however,  much  leaa  extensive  than  the  east 

It  may  excite  aurprise  to  hear  of  aaw-mills,  and  blaekamitha',  turners', 
and  carpentera'  shops,  on  the  premises  of  a  bat-maker ;  bnt  this  is  only 
one  among  many  instances  which  might  be  adduced,  in  the  economy  of 
Engliab  manufactnrea,  of  centralization,  combined  with  division  of  la- 
bour, within  the  walls  of  one  factory. 

The  nature  of  the  operations  carried  on  in  the  greater  number  of 
these  buildings  will  perhaps  he  beat  explained  by  tracing  the  history  of 
abeaver  hat  from  the  time  when  the  crude  materials  enter  die  fsctoij, 
till  the  hat,  in  a  finished  state,  ia  warehoused. 

If  a  dozen  individuala  to  whom  the  subject  is  new  were  asked 
*'  How  is  a  beaver  bat  made  ?"  it  is  not  improbable  that  we  should  re- 
ceive a  dozen  different  answers.  One  would  think  it  is  cast  in  a  mould ;  i 
another  that  the  beaver's  fur,  skin  and  all,  is  stiffened  and  shaped;  a 
third,  that  the  fur  is  in  some  way  woven  into  a  kind  of  cloth,  and  put 
on  a  stiff  foundation ;  but  perhaps  not  one  would  have  an  idea  of  the 
beautiful  process  of  felting,  which  ia  the  groundwork  of  the  whole 
tlieory  of  hat-making.  A  beaver  hat  consists  mainly  of  two  parts,-^ 
the  bodyKoi  the  eavering;  the  former  of  which  is  made  of  fine  wool 
and  coarse  fur,  mixed,  felted,  stiffened,  and  shaped ;  and  the  latter  of 
beaver  fur,  made  to  adhere  to  the  body  by  die  process  of  felting. 
Wool  and  fur  constitute  therefore  the  main  ingredients  employed.  For 
hats  of  inferior  quality,  coarse  wool  is  employed  for  the  body,  and 
coarser  fur,  or  sometimes  fine  wool,  for  the  covering. 

llie  wool  is  brought  to  the  factory  in  a  dirty  and  greasy  state,  re- 
taining much  of  the  moisture  derived  from  the  animal  whence  it  was 
sheared.  It  is  carried  to  a  large  washing-house,  on  a  level  with  the 
ground,  where  the  steam  rising  from  immense  boilers  and  tubs  indicates 
the  great  scale  on  which  the  .process  is  conducted.  The  wool  is  soaked 
and  washed  until  the  greasiness  is  removed,  and  is  then  subjected  to 
the  action  of  a  screw-press,  whereby  all  the  water  is  expelled  and  the 
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wool  left  in  a  clean  state.  From  the  washing-house  the  wool  is  con- 
veyed to  a  drying-room ;  and  when  required  for  use,  it  undergoes  the 
process  of  carding  in  the  carding-room.  This  carding  is  analogous  to 
one  of  the  early  operations  in  the  cotton  manufacture : — a  machine 
work^  by  the  same  steam-engine  which  sets  so  many  other  parts  of 
llie  working  apparatus  in  motion,  combs  out  the' fibres  of  wool,  and 
presents  them  in  a  light  and  tolerably  disentangled  state.  The  wool  is 
then  ready  for  the  hatter ;  and  we  will  trace  the  preparation  of  the  fur 
up  to  the  same  point. 

Tlie  term  fury  in  a  general  sense,  refers  to  the  hairy  coating  of  such 
animals  as  the  beaver,  bear,  marten,  minx,  hare,  and  rabbit.  The  skins 
of  these  animals,  when  merely  dried  after  being  stripped  from  the  body, 
are  called  peltry ;  when  the  skin  of  the  inner  side  has  been  converted 
into  a  sort  of  leather,  by  a  peculiar  process  of  taiming,  the  skins  ob- 
tain the  name  of  furs,  in  a  restricted  sense  ;  and  tlie  term  is  still  more 
restricted  when  applied  to  the  hairy  coating  cut  from  the  skin,  and 
presented  in  the  form  of  delicate  filaments. 

Now  it  is  in  the  last-named  form  that  fur  is  useful  to  the  hatter ; 
and  the  furs  to  which  he  gives  the  preference  are  those  of  the  beaver, 
tlie  musquash,  the  neutrin,  the  hare,  and  the  rabbit,  of  which  the  first  is 
by  far  the  most  valuable.  The  l)eaver  inhabits  the  districts  of  North- 
AV'est  America,  where  itd  peculiar  habits  of  life  have  given  rise  to  many 
marvellous  tales,  the  truth  of  which  is  now  more  than  doubted.  The 
romantic  details  often  presented  in  the  lives  of  beaver-hunters,  as  well 
as  the  mode  of  dealing  between  them  and  the  fur-dealers,  have  formed 
the  subjects  of  many  interesting  narratives,  with  winch  tlie  reader  may 
be  more  or  less  familiar.  The  skins,  as  received  at  the  factory,  from 
Uie  Hudson's  Bay  Company,  are  tolerably  flat  and  stiff,  measuring,  ge- 
nerally, about  three  feet  by  two.  The  hairy  surface  is  of  a  brownish 
colour,  but  is  not  that  to  which  the  hatter  attaches  value ;  for  this  ani- 
mal has  two  kinds  of  hair  on  his  skin,  the  innermost  of  which  is  short, 
im])licated,  and  as  fine  as  down,  and  the  outermost  thicker,  longer,  and 
more  sparing.  Of  the  separation  of  these  two  kinds  we  shall  speak 
j)resently. 

Neutria  is  the  fur  of  a  small  animal  called  tlie  coypou,  the  quoiya^ 
or  the  Myojioiamui  Bonariensit,  found  in  various  parts  of  Soutli  Ame- 
rica. The  long  or  coarse  hairs  are  generally  of  a  reddish  colour ;  and 
the  inner  or  soft  hairs  brownish  ash  colour.  It  was  not  until  about 
tliirty  years  ago  that  hatters,  influenced  by  the  high  price  of  beaver 
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fur  (which  within  a  century  has  risen  from  20f.  to  80t.  per  pound), 
hegui  to  use  neutria  fur ;  but  since  that  time  the  emplojment  of  them 
has  become  so  extensive,  that  one  million  neutria  skins  have  sometimes 
been  imported  in  one  year.  This  animal  is  jet  little  known  to  natu- 
ralists, but  certain  peculiarities  in  the  akin  beneath  the  fur  have  led  to 
much  conjecture  among  those  who  have  frequent  opportunities  of  in- 
specting the  skins,  concerning  the  structure  and  habits  of  the  animal. 

The  Mutquash,  or  Mui  Zibethicut,  is  a  North  American  animal,  about 
the  size  of  the  common  rahhit,  and  covered,  like  the  beaver  and  the 
coj^ou,  with  two  kinds  of  hair  or  fur,  having  different  degrees  of  fine- 
ness. The  name  mtuA  rat  is  sometimes  given  to  this  animal,  on  account 
of  its  secretion  of  a  peculiar  fluid  having  the  odour  of  musk. 

The  fur  of  kartt  and  rabbiU  b  so  well  known  as  to  render  few 
words  of  description  necessary.  The  rabbits  fed  on  the  wolds  of 
YorkBhire  are  said  to  yield  fur  much  exceeding  in  value  that  of  the 
rabbits  bred  near  London,  by  reason  of  the  superior  length  and 
strength  of  the  hairy  filaments. 

We  have  digressed  a  little  in  order  to  show  the  nature  of  the  furs 
employed  by  the  hatter.  The  skins,  or  pelts,  on  being  conveyed  to 
the  factory,  are  rather  greasy  and  dirty,  and  are  therefore  cleansed 
with  soap  and  water '.  this  is  effected  in  the  same  large  washing-house 
where  the  wool  is  cleansed.  When  the  pelts  are  dried  and  required 
for  further  processes,  they  are  carried  to  the  '  pulling-room,'  where  a 
number  of  women,  seated  on  stools,  are  employed  in  pulling  out  the 
coarse  outer  hairs  from '  the  skins  :  these  coarse  hairs  are  utterly  use- 
less to  the  hatter,  and,  if  preserved  at  all,  are  sold  for  stuffing  cushions 
and  auch-like  purposes.  Each  woman  lays  a  pelt  on  her  lap,  or  on  a 
low  bench,  and,  by  means  of  a  knife  acting  against  the  thumb,  tears 
out  tlie  larger  hairs  ;  her  fingers  and  thumb  being  guarded  by  a  stout 
leather  shield. 

We  next  trace  the  progress  of  the  pelt  into  a  room  where,  to  one 
unused  to  the  din  of  machinery,  everything  seems  noise  and  confusion. 
*  This  is  the  '  cutting '  or  '  cropping '  room,  in  which  six  or  eight  ma- 
chines are  actively  at  work,  each  attended  by  a  female.  We  English- 
men, happily,  know  very  littie  of  the  guillotine,  or  we  should  pro- 
bably find  some  resemblance  between  its  action  and  that  of  the 
cropping-machine.  A  long,  broad,  and  sharp  blade,  having  the  edge 
downwards,  works  very  rapidly,  with  a  chopping  action ;  and  tiie  pelt 
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klireda ;  but,  bjr.iome  tilntirable  adjustment  (if  mecbanism,  the  fur  u 
ramoved  witltout  tlie  akin  being  cut.  The  female  who  atteDds  dtc 
nwcbine  put*  it  in  or  out  of  work  when  lequired,  guides  the  pelt 
thruugb  it,  collecti  the  (ilamenU  of  fur,  ftc.  Such  outer  frmgmenU  or 
■mail  piecM  of  the  pelt  a*  do  not  low  their  fur  by  the  action  of  the 
iiiitcbine  are  laid  on  a  table,  and  women,  by  tbc  aid  of  small  inrtra- 
monU  fluped  tomewkat  like  a  cheesEMJutter,  remove  the  renudning 
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for.    The  dennded  tkini  tat  anl«M  to  the  h»tter,  and  an  eold  at  a 
small  jwice  to  aise-maken  in  tlte  north  of  England. 


UdtpnllMl. 

We  have  nld  that  tlie  woineii  in  the  '  pulling '  room  cut,  tear,  or 
pull  out  the  long  coarse  hairs  from  the  pelts,  and  that  these  hairs  are 
nseleas  to  the  hatter.  But  it  ia  impoaaible  completely  to  separate  the 
coarse  from  the  fine  fur  b;  Uiia  mean* ;  and,  therefore,  the  fur,  when 
cropped  from  the  pelt  bj  the  machines,  ia  canveyed  to  the  '  bloving- 
room,'  finally  to  effect  the  separation.  This  room  is  probably  the 
largest  in  tlie  factory,  and  presents  a  remarkable  appearance.  It  is 
of  small  height,  but  measures,  perhaps,  fifty  feet  by  forty,  having 
eight  hollow  boxes  or  trunks  extending  nearly  the  whole  length  of 
the  room.  The  action  of  these  hollow  machine*  is  exceedingly  beau- 
tifid,  and  may,  perhaps,  be  understood  without  a  minute  detail  of 
mecbaniom.  A  quantity  of  beaver  or  other  fur  is  introduced  at  one 
end,  near  a  compartment  in  which  a  vane  or  fly  is  revolving  with 
a  Telocity  of  nearly  two  thousand  rotations  in  a  minute.  We  all 
know,  even  from  the  simple  example  of  a  lady's  fan,  that  a  body 
in  motion  gives  rise  to  a  wind  or  draught ;  and  when  the  motion  ia  ao 
rapid  as  is  bere  indicated,  the  current  becomes  very  powerfuL  This 
eurreit  of  air  propels  the  fur  along  a  hollow  trunk  to  the  other  end 
of  the  machine,  and,  in  so  doing,  produces  sn  effect  which  is  as  re- 
markaBle  as  it  is  valuable.  All  the  coarse  and  comparatively  valne- 
lesB  fur  is  deposited  on  a  cloth  stretched  along  the  trunk,  while  tlie 
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more  delicate  filaments  are  blown  to  a  receptacle  at  the  other  end. 
Nothing  but  a  very  ingenious  arrangement  of  mechanism  could  pro- 
duce a  separation  so  complete  as  is  here  effected ;  but  the  principle 
of  action  is  not  difficult  to  understand.  If  Uiere  were  no  atmosphere, 
or  if  an  enclosed  place  were  exhausted  of  air,  a  guinea  and  a  feather, 
however  unequal  in  weight,  would  fall  to  the  ground  with  equal 
velocity ;  but  in  ordinary  circumstances,  the  guinea  would  obviously 
fall  more  quickly  than  the  feather,  because  the  resistance  of  the  air 
bears  a  much  larger  ratio  to  the  weight  of  ^e  feather  than  to  that  of 
the  guinea.  As  the  resistance  of  air  to  a  moving  body  acts  more 
forcibly  on  a  light  than  on  a  heavy  substance,  so  likewise  does  air, 
when  in  motion,  and  acting  as  a  moving  force.  When  particles  of 
sand  and  gravel  are  driven  by  the  wind,  the  lightest  particles  go 
to  the  greatest  distance.  So  it  is  with  the  two  kinds  of  fur  in  the 
'  blowing  machine ;'  those  fibres  which  arc  finest  and  lightest  being 
driven  to  the  remote  end  of  the  machine. 

We  have  thus  visited  tliosc  parts  of  the  factory  in  which  the  crude 
materials  are  prepared  for  tlie  hatter,  and  will  now,  therefore,  take 
our  materials  to  the  'body-makers,'  and  witness  the  processes  of 
forming  them  into  a  liat. 

In  one  comer  of  the  factory  is  a  dark  dingy  room,  where,  around  a 
steaming  '  kettle,'  we  see  six  or  eight  men  busily  employed  at  some 
operation,  the  nature  of  which  can  scarcely  be  divined  through  the 
clouds  of  steam.  Wo  pass  by  them,  however,  and  visit  some  upper 
rooms,  where  the  fur  and  wool  are  worked  up  together.  The  '  body,' 
or  '  foundation,'  of  a  good  beaver  hat  is  now  generally  made  of  eight 
parts  rabbits'  fur,  tliree  parts  Saxony  wool,  and  one  part  of  lama, 
vicunia,  or  '  red '  wool.  A  sufficient  quantity  of  these  for  one  hat 
(about  2i  ounces)  is  weighed  out  and  placed  in  the  hands  of  the 
*  bower.*  On  entering  the  '  bowing-rooni,'  a  peculiar  twanging  noiae 
indicates  to  the  visitor  that  a  stretched  cord  is  in  rapid  vibration ;  and 
the  management  of  this  cord  by  tlie  workman  is  seen  to  be  one  of  the 
many  operations  in  hatting  wherein  success  depends  exclusively  on 
skilful  manipulation.  A  bench  extends  along  the  front  of  the  room 
beneath  a  range  of  windows,  and  each  '  bower '  has  a  little  compart- 
ment appropriated  to  himself.  The  bow  is  an  ashen  staff,  from  five 
to  seven  feet  in  lengtli,  having  a  strong  cord  of  catgut  stretched  over 
bridges  at  the  two  ends.  The  bow  is  suspended  in  the  middle  by  a 
string  from  the  ceiling,  whereby  it  hangs  nearly  on  a  level  with  the 
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Jwork bench,  and  the  workman  thus  proceeds: — The  wool  oml  coarw! 
t'separaMly  and  afterwards  together,  are  luid  on  the  bench, 
d  the  bower,  grasping  the  atatf  of  the  bow  with  hU  left  hand,  and 
ing  the  coni  with  his  riglit  by  means  of  n  small  piece  of  wood, 
i  tlie  cord  to  vibrate  rapidly  againal  ilie  wool  and  fur.  By  re- 
Bitting  this  process  for  b  certain  time,  all  the  original  clot«  or  as- 
Iftmblagcs  of  filamenta  arc  perfectly  opened  and  dilated,  nnd  ihe  fibres, 
;  upwards  when  struck,  are  by  the  deslerity  of  the  workman 
maile  to  fall  in  nearly  equable  thickness  on  the  bench,  presenting  a  very 
light  and  soft  layer  of  material,     Simple  as  this  operntiun  appears  to 

•' ft  stranger,  years  of  practice  are  required  for  the  attainment  of  pro- 

^Kfeiency  in  it 

The  point  in  tbe  routine  of  processes  at  which  we  Iiave  now  arrived 
requires  a  brief  consideration  of  the  oi^rnlion  of  felting,  on  which 
the  whole  manufacture  of  a  beaver  hat  depends.  Felting  is  a  process 
whereby  animal  fihres  are  made  to  cohere  and  to  form  a  kind  of  cloth, 
witliout  the  aid  of  weaving,  plaiting,  knitting,  sewing,  or  any  analo- 
gous operation — warmtli,  moisture,  and  friction  being  the  means  by 
which  it  ia  effected.  There  is  reasan  to  believe  that  the  process  of 
Lfetling  was  known  in  early  times,  and  that  the  tents  of  t)ie  Tartars,  ns 
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well  u  aome  articles  of  clothing,  were  produced  hj  these  mena ;  hut 
the  evidence  on  this  point  ia  rather  indistinct  At  what  time  felted 
wool  waa  first  employed  for  making  hats  it  would  he  difficult  now  to 
aay;  but  there  is  a  legend  current  among  some  of  the  continental 
hatters  which  gives  the  honour  to  St  Clement,  fourth  bishop  of  Rome. 
Most  fraternities  love  to  have  a  patron  saint,  when  they  can  find  one; 
and  those  hatters  who  regard  St.  Clement  in  this  light  iitform  ua  that 
this  holy  man,  being  forced  to  flee  from  persecutors,  found  his  feet 
to  be  so  blistered  by  long-continued  travel,  that  he  was  induced  to  put 
a  little  wool  between  his  sandals  and  the  soles  of  his  feet  On  con- 
tinuing his  journey,  the  warmth,  moisture,  motion,  and  pressure  of  the 
feet  worked  the  wool  into  a  uniformly  compact  substance.  FinaHj, 
the  wanderer,  observing  the  useful  nature  of  this  substance,  caused  it 
to  be  introduced  in  tlie  manufacture  of  various  articles  of  apparel. 

But  leaving  St.  Clement  and  his  felted  *  inner  soles,'  we  may  re- 
mark that  tlic  jiliilosophy  of  felting  was  not  understood  until  the 
microscope  was  applied  to  the  examination  of  animal  fibres.  It  was 
then  found  tliut  the  fibre,  whether  of  wool  or  fur,  is  surrounded  by  a 
vast  number  of  minute  teeth  projecting  obliquely  from  the  central 
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stem.  As  these  teeth  are  very  sharp  and  are  turned  in  one  direction, 
they  present  an  obstacle  to  the  motion  of  the  fibre  in  that  direction, 
but  enable  it  to  glide  easily  in  the  opposite  one ;  just  as  an  ear  of 
barley,  when  placed  stalk  uppermost  within  the  cuff  of  the  coat-sleeve, 
will  soon  work  its  way  up  to  the  shoulder  by  the  motion  of  the  arm. 
In  some  woolly  fibres  the  irregularities  appear  like  concentric  cups, 
rather  than  sharp  teeth. 

When  a  heap  of  such  fibres  is  rubbed  and  pressed,  and  the  fibres 
made  to  curl  slightly  by  the  action  of  warmth  and  moisture,  they 
twist  around  each  other,  and  the  teeth  interlace  so  tightly  as  not  to 
separate.  So  complete,  indeed,  is  the  entanglement  of  fibres  thus 
produced,  that  a  coat  made  from  cloth  manufactured  solely  by  the 
felting  process  has  been  known  to  last  in  wear  ten  years. 

The  purpose  which  the  serrated  structure  of  hair  or  fur  is  intended 
to  answer  ia  matter  for  conjecture.     With  respect  to  the  double  fur  of 
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nich  aniiiuli  as  tiim  bemTer,  die  fallowing  opinion  bu  bun  offiarcd ;— ^ 
tfait,  u  the  benTer  pM*es  much  of  its  time  in  the  water,  the  litde  pro- 
jections from  the  filamenta  of  the  inner  for  may  serve  b>  receptaclee 
iriierebjr  die  water  is  prevented  from  reaching  the  ekin ;  and  that  the 
outer  fibres  maj  perhaps  act  like  valves,  which,  when  closed,  shield 
the  animal  &om  cold,  and  when  open  permit  the  evaporation  of  water 
from  the  inner  fur,  and  likewise  permit  respiration  to  go  on  from  the 
pores  of  the  skin. 

Bvt  whatever  be  the  purpose  which  these  arrangements  answer  in 
the  animal  economy,  it  is  evident  that  the  minute  serrations  on  the 
fibres  of  fur  and  wool  are  the  primary  source  of  the  felting  property. 
This  being  understood,  we  shall  be  able  to  comprehend  how  the  fur 
and  wool  are  worked  up  into  the  form  of  a  hat ;  and  we  therefore 
return  to  the  '  bowing '  room.  The  bowed  materials  for  one  hat  are 
divided  into  two  portions,  each  of  which  is  separately  pressed  with  a 
light  wicker  frame,  and  afterwards  with  a  piece  of  oil-cloth  or  leather, 
called  a '  hardening-skln,'  until,  by  the  pressure  of  the  hands  backwards 
and  forwards  all  over  the  skin,  the  fibres  are  brought  closer  together, 
the  points  of  contact  multiplied,  the  serrations  made  to  link  together, 
and  a  slightly  coherent  fabric  formed.  These  two  halves,  or  'batts,' 
are  then  formed  into  a  hollow  cap  by  a  singular  contrivance.  One 
of  the  *  batts,'  nearly  triangular  in  shape,  and  measuring  about  half  a 
yard  in  each  direction,  being  laid  flat,  a  triangular  piece  of  paper, 
smaller  in  size  than  the  batt,  is  laid  upon  it,  and  the  edges  of  the 
batt,  being  folded  over  the  paper,  meet  at  the  upper  surfiice,  and  thus 
form  a  complete  envelope  to  die  paper.  The  two  meeting  edges  are 
soon  made  to  combine  by  gentle  pressure  and  friction ;  and  the  other 
batt  is  laid  over  the  first  in  a  similar  way,  but  having  the  meeting 
edges  on  the  opposite  side  of  the  paper.  The  doubled  layer,  with  the 
enclosed  paper,  are  then  folded  up  in  a  damp  cloth  and  worked  by 
hand';  the  workman  pressing  and  bendmg,  rolling  and  unrolling,  until 
the  fibres  of  the  inner  layer  have  incorporated  with  those  of  the  outer. 
It  is  evident  that,  were  there  not  a  piece  of  paper  interposed,  the 
whole  of  the  fibres  would  he  worked  together  into  a  mass  by  the 
apposite  sides  felting  together;  but  the  paper  maintains  a  vacancy 
within,  and  when  withdrawn  at  the  edge  which  is. to  form  the  opening 
of  the  cap,  it  leaves  the  felted  material  in  such  a  form  as  to  constitute, 
when  stretched  open,  a  hollow  cone. 

Our  visit  to  this  part  of  the  fustory  has  been  somewhat  lengthy ;  but 
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tlie  proceM  of  truiBforming  th«  '  bowed '  nuteria]i  into  &  conical  op 
U  BO  important,  h  illtutrUive  of  felting,  th>t  if  thii  be  clearly  under- 
■tood,  all  that  foUuwa  will  be  tolerably  plain. 

Few  '  kettles '  are  the  scene  of  lucfa  buij'  operatiOM  u  the  hatt^r'i 
'  kettle,'  and  few  wuuld  be  so  uninviting  to  a  person  futidioua  as  to 
cleanlineu.  Imagine  a  large  kettle  or  boiler  open  at  the  top,  having 
a  fire  beneatli  it,  and  eight  planks  ascending  obliquely  from  the  mar- 
gin, so  as  to  fomi  ■  sort  of  octagonal  wnrk-bench,  five  or  six  feet  in 
diumeter,  at  whidi  eight  mrn  may  work.  The  planks  are  made  of 
lead  near  tlic  kettle,  and  of  mahogany  at  the  outer  part ;  and  at  each 
pinnk  a  workman  opcmlps  on  a  conical  cap,  until  tlie  process  of  felting 
or  'planking '  is  completed.  The  '  krttle '  contains  hot  water  slightly 
acidulatetl  with  fulphiirit:  acid;  and,  as  far  as  words  ran  do  so,  the 
f<illowing  may  convey  an  idea  of  the  jiroress: — The  cap  is  dipped  into 
the  lujt  li([Uiir,  laid  nn  one-  of  ihi-  (ilunks,  and  subjected  to  a  long  felc- 
inff  proccn :  it  in  niUeil  and  unrnUi'il,  twist*^  pni'.sed,  and  rubbed 
with  n  i)ieci'  of  leather  or  wikkI  tiiid  to  the  palm  of  the  workman'i 
IirikI,  and  nilied  with  a  riilling-]iin.  From  time  to  time  the  cap  ii 
examined,  ti>  ascortniti  whi-thcr  the  thickness  of  the  material  is  suffi- 
cient in  every  jiort ;  and  if  uny  di:fei:tivc  placoa  ajipear,  they  are  wetted 
with  a  brush  <U]>pn)  in  th<:  liul  li<ini>r,  and  a  few  additional  fibres  sn 
worked  in.  Coiisideiithlc  iikill  ii  roijuired  in  order  to  preserve  snd 
nn  oilditiunal  tliieknesn  of  niuteriul  at  one  part  as  dIibII  suffice  tu 
the  brim  uf  tin-  hat.  When  tliis  felling  ]>roces9  tus  been  continued 
fur  iLhuiit  two  liiiuM,  it  ui  found  that  the  heat,  nioislurc,  pressure,  tol 
friction  have  reduced  tl»r  csji  to  one  half  of  it-  former  dimensions,  tk 
thickness  being  iiicreasiHl  in  a  iinnwrlionate  degree. 

In  many  jsirta  of  the  factory  arc  'Bloving'  rooms,  in  which,  by  the 
judicious  arrangement  of  flues,  a  high  lenii»;raturc  is  maintained.  T 
such  a  room  the  felted  or  '  planktrd  '  cap  ie  tiiken,  and,  when  dried, 
presents  the  nppcaraneu  of  a  fine,  stout,  mid  very  strong  kerseymei^ 
having  a  drab  or  grnyish  colour.  There  can  be  Utile  doubt  that  lud 
a  fubric  is  well  calculated  to  servo  the  purposes  of  common  1 
cloih,  provided  the  means  of  nianufacliiring  it  of  large  dimcnsioni 
ensured. 

Is  not  the  reader  still  puzzled  to  know  bow  or  when  the  hat  w3 
make  its  appearance  ?  We  have  described  nxmierous  materials,  si' 
have  visited  many  departmenU  of  the  factory,  but  have  still  producd 
only  a  drab-coloured,  flexible,  conical  cap,  about  fifteen  inches  wik 
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and  fourteen  high,  u  here  represented,  and  without  a  particle  of  beaver 
on  its  surface.  The  surface,  colour,  and  form  ate,  however,  now  about 
to  be  changed. 


In  the  Gret  place,  the  cap  is  taken  to  the  '  water-prooting '  room, 
where  the  odour  of  gums,  resins,  and  spirits  gives  some  intimation  of 
the  materials  employed.  OuiO'Iac,  gura-sandroch,  gum-mastic,  resin, 
ftwnkincense,  copal,  caoutchouc,  spirits  of  wine,  and  spirits  of  turpen- 
tine, are  the  ingredients  (all  of  a  very  inflammable  nature}  of  which 
the  water-proofing  composition  is  made.  This  is  laid-on  the  cap  hj 
means  of  a  brush,  and  the  workman  exercises  his  skill  in  regulating 
the  quantity  at  different  parts,  since  the  strength  of  the  future  brim 
and  crown  depends  much  on  this  process. 

After  another  '  stoviflg,'  by  which  the  spirit  is  evaporated,  the  ex- 
terior of  the  cap  is  scoured  with  a  weak  slkali,  to  remove  a  portion  of 
the  gummy  coating,  and  thereby  enable  the  beaver  fur  afterwards  to 
cling  to  the  woolly  fibres  of  the  cap. 

Now,  for  the  first  time,  we  have  to  direct  our  attention  to  the  fine 
beaver  fur,  the  purchase  and  preparation  of  which  are  so  costly.  The 
washing,  plucking,  cropping,  and  blowing  departments  we  have  already 
tdsited,  and  have  seen  the  fibres  of  fur  divided  into  two  qualities,  of 
"which  the  finer  is  that  to  which  the  batter  attaches  value.  This  finer 
quality,  which  appears  to  have  been  formerly  known  by  the  name  of 
*flix,'  was,  in  bygone  times,  used  not  only  for  hats,  but  aba  for  hosiery 
;yurposes — in  allusion  to  which  Dyer,  in  his  poem  of  the  '  Fleece,'  has 
"•bcee  lines  :— 

"  The  btara'*  flix 
GivM  kindliMt  wamlh  to  weak,  tnmxt*  limlN, 
-  When  Urn  pa1<  blood  Uoir  riici  (hrnugb  tbc  rain*." 
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The  for,  being  bowed  verj  careAilIj  faj  *  * 
employed  for  wool,  U  spretd  out  into  a  Ujer,  ud  b]r  mwmi  of  tbe 
'  hardening-skin '  is  pressed  &nd  worked  into  a  very  delicate  and  li^ 
felt,  jiiit  cohTcnt  enough  to  hold  together.  Thii  Ikjer,  which  ii 
called  a  '  rulGng,'  i)r  '  roughing,'  is  a  little  larger  than  tha  cap  bodj ; 
and,  to  unite  the  two,  another  visit  to  the  '  kettle '  is  neceaaarj.  TIw 
cnp  bring  soflenrd  by  lubmenion  in  the  hot  liquor,  the  '  ruffing '  ia  laid 
on  it,  and  patted  down  with  a  wet  brush,  k  narrow  atrip  of  beaver 


being  laid  round  the  inside  of  the  cap,  to  form  the  underside  of  the 
future  brim.  'Jlie  bcavcrcd  cap  is  then  wrapped  in  a  woollen  cloth, 
subntcncd  frefiuenity  in  the  hot  liquor,  and  rolled  on  the  plank  for  the 
space  of  two  hours.  The  cIFect  of  this  rubbing  and  rolling  ia  vetj 
curious,  and  may  be  illustrated  in  n.  simple  manner  ; — If  a  few  flbret 
of  bcavcr'fur  be  laid  on  a  piece  of  h road-cloth,  covered  with  tianie- 
papcr,  and  rubbed  gently  with  tlic  finger,  they  will  jienctrate  tLrough 
the  cloth  and  appear  at  the  opposite  side.  So,  likewise,  in  tLe  proceM 
of  '  rufHng,'  each  fibre  of  fur  in  set  in  motion  from  root  to  point,  and 
enters  the  substance  of  the  felt  cap.  The  liairs  ])rocced  in  a  pret^ 
straight  course,  and  just  enter  the  felt,  with  the  subitlance  of  whidi 
they  form  an  intimate  union.  But  if  the  rolling  and  pressing  were 
continued  too  long,  the  hairs  would  actually  pass  through  the  felt,  and 
be  seen  on  the  inside  instead  of  the  out :  the  workman,  therefore,  exer- 
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i  his  judgment  in  continuing  the  process  only  so  long  u  is  suffl- 
Bcieiit  10  lecure  the  hairs  in  the  felt  Hrm  enough  to  bear  the  action  of 
tiie  hat-brush  in  after-days.  Eighty  or  a  hundred  years  ago,  when 
beiiver  fur  was  cheap,  an"old  English  gentleman "  was  wont  to  have 
his  hat  so  well  beavered,  that  as  much  nap  felted  through  it  to  the 
inside  as  remained  on  the  exterior;  and  when  the  hat  showed  «ym)rtoin» 
of  decay  and  old  age,  it  was  sent  lo  the  maker,  who  tumed  it  inside 
out,  and  gave  it  nearly  the  pristine  freshness  of  a  newly-made  hat. 

At  lengtli  the  cap  is  to  assume  soniewhRt  the  shape  of  a  liat,  befure 
it  finally  leaves  the  'kettle.'  The  workman  first  turns  up  the  edge  of 
the  cap  to  the  deptli  of  about  an  inch  and  a  half ;  and  then  draws  the 
peak  of  tlie  cap  bftck  through  the  centre  or  axij,  so  far  as  not  fo  take 
out  the  first  fold,  but  to  produce  an  inner  fold  of  the  same  depth.  Tlie 
point  being  turned  back  again,  produces  a  third  fold ;  and  thus  the 
workman  proceeds,  till  the  whole  has  acquired  tlie  appearance  of  a 
flattish  circular  piece,  consisting  of  a  number  of  concentric  folds  or 
rings,  with  the  peak  in  the  centre.  This  is  laid  on  the  '  plajik,'  where 
the  workman,  keeping  the  eubstance  hot  and  wet,  pulls,  presses,  and 
I  rubs  the  centre  until  he  haa  formed  a  smooth  fiat  portion  equal  to  the 
tended  crown  of  the  hat.     He  then  takes  a  cylindrical  block,  on  the 


fakt  end  of  which  he  applies  the  Ba 
nd  by  forcing  a  airing  down  the  ci 


tened  central  portion  of  the  felt ; 
-ved  sides  of  the  block,  he  causes 
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the  surrounding  portion  of  the  fell  to  assume  llie  figure  of  the  block. 
The  \i8rt  which  is  to  form  the  brim  now  appears  na  a  puckered  »p- 
pcndngc  round  the  edge  of  the  hat ;  hut  this  puckered  edge  is  soon 
brought  to  a  tolerably  flat  aliape  by  pulling  and  pressing. 

We  here  terminate  our  visit  to  the 'blocking'shop.'  The  conical-] 
cap  has  been  converted  into  a  hat  with  a  flat  brim ;  and  we  take  leai 
of  the  '  kettle,'  with  its  hot  acid  liquor,  its  vret  planks,  ita  clouds  of 
steam,  and  its  ingenious  attendunta.  We  will  suppose  the  hat  to  hay«' 
been  dried  in  a  stoving-room  near  the  great  chimney,  and  will  then 
place  it  in  the  hands  of  the  'shearer.'  In  an  appropriate  room,  thii| 
workman  raises  and  opens  the  nap  of  the  hats,  by  means  of  a  peculit 
sort  of  comb;  and  then  shears  the  liairs  to  any  required  length, 
nobscurs  in  these  matters  are  learned  as  to  the  respective  ni 
'  short  naps '  and  '  long  naps ;'  and  by  the  ahearer'a  desierity  these  ai*' 
regulated.  The  visitor  recognises  nothing  difficult  in  this  operation ; 
yet  years  of  practice  are  necessary  for  tlie  attainment  of  skill  therein  ; 
since  the  workman  determines  the  length  of  the  nap  by  the  peculiar 
position  in  which  the  long  light  shears  are  held.  A  nap  or  pile  as  fine 
as  that  of  velvet  can  be  produced  by  this  operation. 

The  routine  of  processes  now  requires  that  we  should  visit  the 
western  range  of  buildings,  on  the  opposite  side  of  Bermondsey  StreeL 
At  the  remote  end  of  the  court-yard  we  see  a  dark  and  dismal-looking 
building,  having  very  little  liglit,  and  that  little  received  through  nn- 
glazed  windows, — large  boiling  cauldrons,  which  it  requires  some 
nerve  to  look  into, — a  spacious  brass  cage  or  frame, — cranes  and  tackle 
for  raising  weights,  and  a  party  of  workmen  whose  persons  and  gar- 
ments denote  tlie  staining  effect  of  the  hot  dye  to  which  they  arc  ex- 
posed. This  is  the  'dye-house,'  where  the  hats  exchange  their  dimb 
or  grey  hue  for  a  black  one.  The  dyeing  ingredient  are  logwood 
and  some  metallic  salts,  boiled  in  certain  proportions  in  soft  wftt«r. 
The  logwood  is  imported  from  Campeachy  in  logs  fiveorsin  feet  long, 
and  from  five  to  ten  inches  thick  [  and  a  room  in  this  extensive  fee- 
tory  is  appropriated  to  the  cutting  of  these  logs  into  fine  ahrods.  For 
this  purpose  a  powerful  revolving  wheel,  provided  with  four  cuttjng- 
blades  inserted  radially  in  one  of  its  faces,  is  employed ;  the  ends  of 
the  logs  being  applied  to  these  blades,  the  woikI  is  cut  into  shreda  with 
astonishing  force  and  quickness. 

Tlic  cauldron  with  the  dyeing  ingredients  being  ready,  a  number 
hats  are  fixed  upon  blacks,  and  the  blocks,  by  means  of  a  hole  at 
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end  of  pach,  are  fixed  to  braw  pegs  uuerted  in  a  large  skeleton  frame, 
so  that  the  hats  shall  not  touch  each  other.  The  frame  ia  then  lowered 
into  the  cauldron,  and  turned  in  such  a  manner  as  to  allow  all  the  hats 
to  be  submerged  in  tlie  ije ;  after  which  the  frame  ia  hauled  up,  and 
the  hats  allowed  to  drain  for  thirty  or  forty  minutes.  This  alternate 
submersion  and  partial  drying  is  repeated  twelve  or  fifteen  times,  until 
every  fibre  of  the  hat— felt  as  well  u  nap-^  thoroughly  dyed.  This 
is  followed  by  soaking  and  washing,  which  frees  the  surface  from 
impurities ;  and  the  hat  is  then  again  '  stoved.'  A  few  subsequent 
processes  remove  certain  irregularities  of  shape,  which  the  hat  has 
acquired  by  repeated  submersions  in  the  dye-liquor. 

We  next  visit  a  department  of  the  building  where  'finishers'  are 
employed.  A  boiler  is  so  arranged  as  -to  yield  a  jet  of  steam,  over 
which  the  hat  is  held  until  thoroughly  softened ;  and  having  a  block 
shaped  in  every  part  nearly  as  the  hat  is  intended  to  be,  the  '  finisher  ' 
pulls,  rubs,  &nd  presses  the  hat,  until  it  assumes  the  form  of  the  block ; 
after  which  the  nap  is  stretched,  turned  in  any  required  direction,  and 
smoothed,  by  variotu  sets  of  brushes,  small  cushions  of  velvet,  and 
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heated  irons.  Fig.  10  shows  three  saccearive  stages  in  die  shaping 
of  the  hats,  from  the  first  rough  '  hlocking '  to  the  production  of  a  flat 
and  smooth-edged  hrim  while  on  the  finishing  hlock ;  likewise  a  beaver 
bonnet  on  the  block  by  which  it  is  shaped. 


FlK.  10. 

Once  again  we  cross  to  the  east  range/and  visit  the  first  story  of  a 
large  pile  of  buildings  on  the  left  hand.  Here  the  busy  hum  of  lively 
voices  soon  indicates  to  the  visitor  the  sex  of  the  inmates.  We  enter  a 
large  square  room,  full  of  litter  and  bustle,  and  find  fifty  or  sixty  young 
females  employed  in  *  trimming '  hats,  that  is,  putting  on  the  linings 
the  leather,  the  binding,  &c.  Some  are  sitting  at  long  tables,— 40me 
standing, — others  seated  round  a  fire,  witli  their  work  in  their  laps; 
but  all  plying  the  industrious  needle,  and  earning  an  honourable  sub- 
sistencc. 

A  word  or  two  respecting  the  employment  of  females  in  factories. 
The  texture  of  English  society  is  such,  that  the  number  of  reputable 
employments  for  females  in  the  middle  and  humble  ranks  is  yerj 
small.  Most  fathers  and  brothers  are  well  aware  of  this ;  and  women 
themselves,  however  desirous  of  contributing  to  their  means  of  support, 
are  cramped  in  their  efforts  by  the  limited  range  of  avocations  left 
open  to  them.     The  effect  of  this  is  such  as  never  fails  to  result  when 
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the  vineyard  is  too  snudl  for  the  Ikbonren:  the  number  of  emploj- 
menta  being  few,  ao  many  females  embark  in  them  that  the  anpply 
greatly  exceeds  the  demand,  and  the  value  of  female  labour  ic  thereby 
brought  to  a  very  low  level.  Under  such  circnnutancM  it  ia  important 
to  inquire  how  far  female  labour  may  be  available  in  factoriea  where 
the  subdiviaion  of  employinenta  ia  carried  out  on  a  complete  acale; 
and  tbe  factory  now  under  consideration  may  aiford  aome  valuable 
hints  on  this  point  The  number  of  females  employed  here  ia  not  far 
abort  of  two  hundred,  whose  eaminga  vary  from  eight  to  fourteen 
shillings  per  week.  The  degree  of  ingenuity  required  variea  con- 
siderably,  ao  as  to  give  acope  for  different  degreea  of  talent.  Among 
the  proceaaes  by  which  a  beaver  hat  ia  produced,  women  and  girls  are 
employed  in  the  following: — plucking  the  beaver  akina;  cropping  off 
tbe  fur ;  sorting  varioua  kinda  of  wool ;  plucking  and  cutting  rabbit's 
wool;  shearing  the  nap  of  the  blocked  bat  (in  some  cases);  picking 
out  defective  fibres  of  fur;  and  trimming.  Other  departments  of  the 
factory,  unconnected  with  the  manufacture  of  beaver  hats,  alao  give 
employment  to  numerous  femalea.  Where  a  uniform  system  of  super* 
vision  and  of  kindneee  on  the  part  of  the  proprietors  is  acted  on,  no 
unfavourable  effecta  are  to  be  feared  from  such  an  employment  of 
females  in  a  factory.  We  cannot  dwell  longer  on  thia  matter ;  bat  in 
endeavouring  to  aolve  the  important  problem,  "  How  can  all  live — and 
live  honestly  ?"  the  nature  and  extent  of  female  employments  becomes 
a  prominent  subject  for  thought. 

But  we  have  not  yet  finished  our  hat.  However  carefully  the  pro- 
cess of 'blowing'  may  be  performed,  in  order  to  separate  the  coarse 
fibres  of  the  fur  from  the  more  delicate,  there  are  always  a  few  of  the 
former  left  mingled  with  the  Utter ;  and  these  are  worked  up  during 
the  whole  of  the  subsequent  processes.  Women  are  employed,  there- 
fore, after  the  hats  have  left  the  '  finisfaras,'  in  picking  out,  with  small 
tweezers,  such  defective  fibres  as  may  present  themselves  at  the  surface 
of  the  hats. 

Lastly,  the  hat  is  placed  in  the  hands  of  a  workman  whose  employ- 
ment requires  an  accurate  eye,  and  a  fertile  taste  in  matters  of  shape 
and  form :  this  ia  the  '  ahaper,'  He  baa  to  study  the  style  and  fiwhion 
of  the  day,  aa  well  as  the  wiahea  of  individual  purchaaers,  by  giving  to 
the  brim  of  the  hat  such  curvatures  in  various  directions  as  m«y..bo 
needed.  Simple  as  this  may  appear,  the  workman  who  possewes  die 
requisite  skill  can  command  a  high  rate  of  wages.     Fortunate  it  the 


IM 
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'ihtper'  who,  during  a  nmble  to  mnj  place  of  fiuiiioiHilile 

ttpj  a  new  form  of  brim, — a  curl  here,  a  depre«ion  there, — and  can 

imiute  it  at  LU  work -bench  :  he  will  pleaie  hia  emplojer,  and  profit 

himself. 

ThuB  we  arrive  at  the  finished  state  of  the  bearer  bat ;  and  mmj  now 
leave  it  to  run  it«  career  through  all  weathers, — wet  and  dry,— cold 
heat, — till  it  u  destined  to  be  replaced  by  a  new  one.  Whether 
are  contented  with  the  ^'  shocking  bad  hat "  of  street  phraseology,  or 
have  to  endure  the  uneasy  pressure  of  the  stiff  and  glossy  new  one  with 
fortitude,  wc  must  assuredly  acknowledge  that  a  beaver  hat,  considered 
with  reference  l)oth  to  tlie  peculiar  processes  by  which  it  ia  produced, 
and  U>  the  number  of  distinct  sets  of  workpeople  (from  twenty  to 
twenty-five)  through  whose  liands  it  passes,  occupies  an  interesting 
and  important  place  in  the  manufacturing  history  of  this  country. 

In  tracing  the  progress  of  a  beaver  hat,  from  the  time  when  the  ma- 
t/*rialB  are  brought  into  the  factory,  till  the  hat  is  made,  trimmed,  and 
flhap<*d,  we  have  carried  the  reader  through  the  greater^  part  of  this 
large  ctftabli^hment,  and  have  nliown  the  purposes  to  which  the  differ- 
ent departments  arc  appropriated.  It  will,  however,  be  desirable  to 
say  a  few  words  respecting  the  silk-hat  department. 

As  the  number  of  beavers  caught  annually  in  America  has  greatly 
declined,  the  price  of  braver- fur  has  of  late  years  increased;  and  this 
circumstance  lias  le<l  to  tlic  production  of  a  kind  of  hat  which  pre^sentB 
Moiiic;  r(;scniblancc  to  boavcr,  and  yet  may  be  produced  at  a  low  rate. 
TliiH  IS  the  silk  hat,  tlie  manufacture  of  which  lias  gone  through  several 
fitages  of  improvement,  by  which  even  a  humble  '  gossamer '  now  pre- 
sents a  neat  and  glospy  exterior. 

Silk  is  wholly  incapable  of  the  process  of  felting,  and  therefore  can- 
not be  employed  in  the  same  manner  as  fur  and  wool.  The  body  of 
the  silk  hat  is  made  cither  of  coarse  felted  wool,  or  of  some  light  material, 
Mich  as  willow  or  stiffened  cambric ;  and  on  tliis  is  placed  a  covering 
c,r  hood  of  silk  plush,  sewn  to  the  i)roper  size  for  the  hat.  The  Mesara. 
Christy  weave  their  own  plush  at  a  factory  in  Lancashire,  and  send  it 
to  London  in  the  form  of  a  soft  glossy  material,  which  is  cut  and  aewn 
by  wonien  to  the  requisite  shape  of  the  hats. 

The  bodies  are  made  in  a  vprv  T./^«r,i,  v      i.     •       ^i.         .« 

r  u  A         1  y  rough  way,  by  shaping  the  willow. 

cotton,  or  felted  wool  round  blooV-    or,i       •  u  *  *""w, 

,  .  I       -  iv,-  ♦!,-  T>«-  A      °*^»^«»  Mid  usmg  a  substance  of  extra 

thickness  for  the  brim.     A  varniah  *••!«««♦  •         i  *     •  •     *i,  * 

J  -  .A.;*.^^    ^'^    yarnisn  cement  is  used  to  jom  the  various 
parts:  and  a  rcsmous  stiffenimr  rnrt^^  •*.•      •   i  .,  .v  ''»»*""» 

^       '  *"«  composition  is  laid  over  the  outer  aup- 
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foee.  Some  time  before  Hw  plmh  hood  ia  laid  on,  the  bodj  is  co«t«d 
wi&  a  peculiar  vaxniah,  which,  being  loftened  by  a  heated  iron  after 
tlie  hood  i*  Uid  in  its  proper  position,  causes  the  plash  to  adhere  to  the 
foundation.  This  process  is  the  most  difficult  in  the  silk-hat  manu&c 
ture ;  for  not  only  most  the  plush  ba  made  to  adhere  in  every  part,  bnt 
the  seam  or  joining  up  the  side  of  the  hat  must  be  made  as  little  visible 
as  possible.  No  sewing  is  here  employed ;  but  the  two  meeting  edges 
are  bnmght  precisely  together,  pressed  down  with  a  heated  iron,  and 
the  silk  shag  brushed  over  the  joint. 

The  minuter  details  of  the  silk-hat  department  we  most  pass  over ; 
for,  so  far  as  they  differ  from  beaver  hatting,  they  are  of  much  lees  in- 
terest. Beaver  hatters  look  down  with  some  little  scorn  on  the  opersr 
tions  of  silk  hatting ;  and  certainly,  so  far  as  regards  manipulative 
skill  acquired  by  long  practice,  the  former  branch  of  handicraft  is  by 
far  the  most  remarkable ;  but  still  the  silk  hatter  appeals  with  such 
moderation  to  the  parse  of  the  purchaser,  that  we  cannot  affi>rd  to  lose 
sight  of  him. 

The  silk  hatters,  instead  of  occupying  different  parts  of  the  factory, 
are  congregated  in  one  building  along  the  southern  side  of  the  avenue 
leading  to  the  great  chimney,  the  building  being  divided  into  numer- 
ous small  apartments.  On  the  left  of  the  chimney  is  a  range  of  shops 
wherein  are  made  common  black  glazed  hats,  such  as  are  worn  by 
sailors  and  persona  much  exposed  to  the  weather.  The  bocUes  of  these 
bats  are  made  of  common  felted  wool,  and  the  outer  covering  is  a  thick 
coating  of  black  varnish  or  japan,  presenting  a  glossy  surface.  A 
high  temperature  is  required  for  this  purpose,  snd  the  situation  and 
arrangement  of  the  shops  sre  such  as  to  insure  this  temperature. 

There  is  a  distinct  range  of  apartments  in  which  seal-skin  and  odier 
skin  or  fur  caps  are  made.  In  these,  unlike  beaver  hats,  the  fur  is  not 
cut  from  the  pelt  and  then  felted ;  but  the  pelt,  with  the  fur  remaining 
on  it,  is  dressed  into  leather,  aiul  is  cut  up  into  such  pieces  as  may,  by 
subsequent  processes,  be  formed  into  caps  of  various  shapes. 

Another  department  entirely  distinct  from  the  rest,  is  that  in  which 
cloth  cap*  of  various  kinds  are  made.  This,  generally  speaking,  ,is 
effected  by  needlework,  and  wholly  differs  from  the  processes  of 
hatmaking. 

Here  we  terminate  our  visit  to  an  establishment  which  presents  so 
considerable  a  number  of  interesting  processes.  We  have  selected  that 
of  Messrs.  Christy,  because,  from  the  completeness  and  systematic 
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arrangement  of  the  details,  it  well  illuatrates  the  economy  of  a  large  fac- 
tory,— the  concentration  of  many  departments  within  the  walla  of  one 
establishment,  the  division  of  labour,  the  exercise  of  delegated  autho- 
rity by  foremen  to  each  department,  and  a  general  supervision  of  the 
whole  by  the  proprietors.  It  is  difficult  to  estimate  the  area  of  ground 
covered  by  all  the  workshops ;  but  the  reader  may,  from  the  foregoing 
details,  form  scrme  idea  of  the  numerous  piles  of  building  constituting 
the  factory.  Tliere  are  many  establishments  in  and  near  London,  such 
as  water-works,  gas-works,  ship-yards,  tan-yanls,  brewhousea,  distille- 
ries, glass-works,  &c.,  the  extent  of  which  would  excite  no  little  sur- 
prise in  those  who  for  the  first  time  visited  them.  Indeed  the  densely 
packed  masses  of  building  forming  the  eastern  districts  of  the  metro- 
polis, on  both  sides  of  the  river,  include  individual  establiahments 
which,  although  they  would  appear  like  little  towns  if  isolated,  scarcely 
meet  the  eye  of  a  passenger  through  the  crowded  streets. 

We  may  here  remark,  as  a  completion  of  this  notice  of  the  hat  ma- 
nufacture generally,  tliat  tlio  making  of  straw  hats,  so  much  worn  in 
country  places,  is  in  the  hands  of  a  class  of  persons  altogether  different 
from  those  engaged  in  the  other  branches  of  hatting.  The  finer  qua- 
lities of  straw,  as  well  as  white  wlialebonc  and  white  chip,  are  used  for 
bonnets  rather  than  for  liats ;  but  the  mode  of  manufacture  is  nearly 
the  same  in  all.  There  are  delicate  planing-machines  in  use,  by  which 
any  sofl  kind  uf  wood  can  be  cut  into  thin  shavings,  and  the  shavings, 
at  Uie  same  time,  cut  into  very  narrow  strips  with  great  precision. 
Such  is  the  case  with  willow,  and  also  with  whalebone.  The  willow  of 
which  tlie  foundations  of  silk  hats  are  frequently  made  is  prepared  in 
some  such  way  as  this ;  the  narrow  strips  of  willow  being  plaited,  or 
perhaps  we  might  say  woven,  into  a  square  sheet  sufficiently  large  for 
three  hats.  A  sliglit  glance  at  the  willow  foundation  of  a  silk  hat  will 
show  the  nature  of  the  material,  and  will  also  show  that  the  mode  in 
which  the  narrow  strips  are  linked  together  resembles  weaving  rather 
than  plaiting.  It  is  not  difficult  to  imagine,  from  these  few  details, 
that  a  hat  or  bonnet  may  be  made  from  any  such  materials  as  whale- 
bone, wood,  straw,  cane,  rush,  or  others  wherein  a  longitudinal  fibrous 
structure  is  found ;  and  the  reader  will  readily  call  to  mind  numerous 
examples  of  such  an  application  of  6brous  materials. 


VIII.— A  DAY  AT  A  LEATHER -FACTORY. 


The  subject  of  the  present  article,  aa  of  the  last,  takes  us  to  a  part  of  the 
metropolia  temarksbly  distinguished  for  its  manufacturing  fsatures. 
Bermondsey  has  been  for  many  years  the  principal  seat  of  the  leather- 
manufacture  in  England,  and  derives  from  this  circumstance  a  charac- 
ter and  appearance  different  from  those  presented  by  any  other  district 
in  London.  The  cause  to  which  this  localization  seems  to  be  most 
correctly  assigned,  is  the  existence  in  Bermondsey  of  a  series  of  tide- 
streams,  which,  twice  in  every  twenty-four  hours,  supply  a  large  quan- 
tity of  water  from  the  Thames  for  the  use  of  the  tanners  and  leather- 
dressers.  The  construction  of  Arteaian  wells  haa  now  in  some  measure 
diminished  the  employment  of  the  water  from  these  streams ;  but  the 
streams  stilt  remain,  and  are  still  employed  by  maaj  of  the  manufac- 

The  processes  involved  in  the  fabrication  of  leather,  although  in  many 
respects  remarkable  and  interesting,  are  very  little  understood  beyond 
the  circle  of  manufacturers  and  dealers.  It  is  generally  known  that 
the  avocations  of  the  tanner,  the  currier,  the  fellmonger,  the  tawer, 
the  leather-dresser,  all  relate  in  some  way  or  other  to  the  preparation  of 
leather ;  but  the  relation  which  these  employments  bear  one  to  another 
is  not  so  well  understood.  The  eatabiishraent  to  which  our  visit  has 
been  made  for  the  purpose  of  this  article,  is  connected  with  ^e  pro- 
duction of  some  only  of  the  various  kinds  of  leather ;  but  we  hope  to  be 
able  to  give  a  general  outline  of  the  manufacture  as  a  whole. 

Leather  has  been  designated  by  Dr.  Ure  as  "  the  skin  of  animals,  so 
modified  by  chemical  means  as  to  have  become  unalterable  by  the  ex- 
ternal agents  which  tend  to  decompose  it  in  its  natural  state."  The 
gelatinous  portion  of  the  skin  is  made  to  combine  with  chemical  sub- 
stances artificially  applied,  and  by  tJiis  combination  the  new  substance, 
leather,  is  produced.  The  ingredients  employed  for  the  conversion  of 
skin  into  leather  are  different  in  different  cases,  and  give  rise  to  various 
subdivisions  of  employment  in  the  leather-manufacture.    The  classifi- 
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cation  of  the  different  kinds  of  leather  might  be  made  according  to  the 
animals  whence  the  skins  were  obtained,  or  according  to  the  thickness  and 
quality  of  the  skins,  or  according  to  the  purposes  to  which  the  prepared 
leather  is  to  be  applied :  but  we  think  that  the  purpose  of  the  present 
article  will  be  better  answered  by  making  a  classification  according  to  the 
mode  of  manufacture ;  and  we  shall  therefore  speak  of  leather  as  prepared 
— 1st,  by  oak-bark;  2nd,  by  sumach;  3rd,  by  alum;  and  4th,  by  oil: 
these  four  varieties  being  remarkably  distinguished  one  from  another. 

The  leather  prepared  by  tanning  tciih  oak-bark  is  the  hide  of  the  ox, 
the  cali^  and  the  horse,  all  of  which  possess  sufficient  firmness  to  be  ap- 
plied to  the  manufacture  of  shoes,  harness,  and  other  articles  requiring 
great  strength  and  durability.  The  skins  prepared  by  a  substance 
called  sumach  are  principally  those  of  the  goat  and  the  sheep ;  and  the 
leather  resulting  from  the  process  is  morocco  leather ^  for  coach-linings, 
chair-covers,  book-binding,  ladies*  shoes,  &c. ;  roan  for  shoes,  slippers, 
and  common  book-binding;  and  skiver,  an  inferior  leather,  for  hat- 
linings,  pocket-books,  work-boxes,  toys,  and  other  cheap  purposes.  The 
skins  dressed  in  afum  are  principally  those  of  the  kid,  the  sheep,  the 
lamb,  and  in  some  instances  the  calf;  and  the  leather  produced  is  prin- 
cipally employed  for  gloves  and  ladies*  shoes.  Lastly,  the  skins 
dressed  in  oil  are  those  of  the  slieep,  the  buck,  and  the  doe ;  and  the  re- 
sulting leatlier  is  that  of  wliich  riding-gloves  and  similar  articles  arc 
made,  as  well  as  the  soft  wash-leather,  or  shamoy  leather,  familiar  to 
every  one. 

Although  the  processes  whereby  these  varieties  of  leather  are  pro- 
duced differ  very  distinctly  one  from  another,  yet  the  establishments 
wherein  they  are  conducted  present  a  generally  similar  apptsarance. 
The  tan-yards  and  leather-manufactories  of  Bermondsey  each  present 
to  the  view  of  a  stranger  an  open  court  or  yard  surrounded  or  partially 
surrounded  by  buildings,  some  of  which  are  so  constructed  as  to  admit 
the  access  of  air  to  every  part  of  the  interior.  The  surface  of  the 
court  or  yard  is  in  most  cases  intersected  by  pits,  or  square  cisterns,  in 
which  the  skins  are  steeped  during  some  part  of  the  manufacturing 
process.  All  bear  a  general  resemblance,  too,  in  two  circumstances 
not  altogether  attractive  to  visitors,  viz.,  the  presence  of  unpleasant 
odours,  and  the  absence  of  cleanliness. 

1.  Leather  prepared  by  Tanning. — When  an  ox  has  been  slaughtered, 
the  hide  removed,  and  the  flesh  transferred  to  the  butcher,  the  hide  is 
sold  to  the  tanner,  by  him  to  be  converted  into  the  thicker  kinds  of 
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leather.  The  hide  puaes  into  his  bands  with  the  horns  attached ;  and 
he  separates  these  from  the  hide,  and  sell*  them  to  the  comh-makers 
and  other  roanufactarers  of  bom.  The  hair  is  also  attached  to  the 
hide,  but  the  removal  of  this  is  a  more  difficult  operation. 

When  the  hide  is  purchased  by  the  tanner,  there  are  little  bits  of 
flesh,  &c.  adhering  to  the  inner  sarface ;  and  these  are  removed  bj  a 
process  called  '  Seahing.'  The  hide  is  spread  out  over  a  convex  wooden 
bench  called  a  '  beam,'  and  is  then  scraped  with  knives  of  a  peculiar 
shape,  by  which  all  extraneous  matters  are  removed,  and  the  hide  is 
p«red  down  to  the  cutis.  After  this  process  the  hair  is  to  be  removed, 
and  this  is  effected  in  one  of  two  ways,  according  to  the  nature  of  the 
skin.  One  method  consists  in  mixing  together  quick-lime  and  water, 
and  immersing  the  hide  in  the  solution  :  after  remaining  there  several 
days,  and  having  the  lime-water  renewed  occasionally,  the  bulbous  roots 
of  the  hair  have  become  so  far  loosened  by  the  action  of  the  lime  as  to 
be  easily  pulled  out.  The  hide  is  then  spread  out  on  the  beam,  and 
*  unhaired,'  that  is,  scraped  with  a  knife  till  the  hair  is  removed.  In  the 
other  method,  adopted  in  some  kinds  of  skins  which  would  be  injured 
by  the  action  of  lime,  several  skins  or  hides  are  placed  tn  a  close 
chamber,  where  they  undergo  a  kiitd  of  natural  fermentation,  sufficient 
to  loosen  the  hair  from  the  skin. 

When  by  either  of  these  methods  the  hair  has  been  removed,  the 
hide  is  *  grained,'  or  scraped,  and  then  subjected  to  a  process  whereby 
the  pores  are  opened,  and  prepared  for  the  reception  of  the  tan  after' 
wards  to  be  applied.  In  some  cases  this  consists  in  steeping  the  bide 
for  some  days  in  a  sour  solution  of  rye  or  barley  flour;  in  others  the 
bath  is  a  ver^  weak  solution  of  sulphuric  acid  in  water.  The  hide  be- 
comes swollen,  softened,  and  ihe  pores  ready  prepared  for  the  recep- 
tion of  the  tan. 

The  bark,  the  roots,  and  occasionally  the  leaves  of  a  considerable 
number  of  plants  yield,  by  soaking  in  water,  an  astringent  solution, 
usually  of  a  yellowish  brown  colour.  This  solution  has  a  peculiar 
action  on  the  living  skin,  corrugating  and  constringing  it;  and  when 
applied  to  dead  skin,  has  the  property  of  convertiog  It  into  leather. 
These  vegetable  tubetances  contain  a  principle  called  tannin,  which  is 
the  agent  concerned  in  converting  skin  into  leather.  Provided  the 
tarmin  is  obtained,  it  matters  not  much  to  the  success  of  the  process 
what  substance  yields  it ;  and  the  tanner,  therefore,  employs  that  which 
is,  on  the  whole,  the  most  effective  and  the  most  economicaL 
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To  detail  the  wiuus  fjstenu  adopted  by  different  tanners  would  be 
wholly  foreign  to  our  purpose.  The  proceM  if  to  slow  a  one,  and  the  de- 
flirabilicy  of  increased  speed  so  great,  that  patent  after  patent  is  taken 
out  on  the  subject ;  and  dmost  every  tanner  hss  some  process  peculiar 
to  his  own  establishment.  We  must,  therefore,  be  as  general  as  pos- 
sible in  our  few  details.  When  the  hide  is  properly  cleaned  and  brought 
to  the  state  called  ^  pelt,*  it  is  ready  to  be  placed  in  i>ne  of  the  tan-pits. 
These  pits  are  generally  rectangular  cisterns,  whose  upper  edge  is  level 
with  the  ground,  and  whose  interior  is  lined  with  wood.  The  tanning 
ingredient,  generally  uak-bark,  is  steeped  in  the  cistern  of  water,  and 
the  solution  is  then  technically  termed  ^  ooze.'  The  hide  is  in  the 
6rst  instance  put  into  a  pit  containing  nearly-spent  ooze,  in  which 
hides  have  already  been  steeped,  and  which  has  consequently  lost  more 
or  U*&s  of  its  tanning  principle.  In  this  pit  the  hide  is  frequently 
stirreil  and  tume<l  to  iii:iure  the  equable  action  of  the  tan  on  every  part. 
The  hide  ib  then  trai;5 furred  to  a  pit  containing  stronger  ooze,  or  else 
is  strHtiiiefi  with  cru?heil  Ijark ;  several  hides  l>eing  laid  one  on  another, 
and  frtecped  in  wator.  Whether  the  hides  W  placeil  at  once  in  pre- 
panni  Hijution  of  l)urk,  or  Im*  >tratitied  with  l^rk  in  a  pit  containing 
water,  depends  upon  the  ^vitein  of  tanning  pursued  by  tlie  manufac- 
turer, iuid  upon  the  quality  uf  the  hide ;  but  in  either  case  the  hides 
are  «'X}K)sed  to  renewtnl  p«»rtions  of  the  tainnin  ingredient  from  time  to 
time,  until  the  tannin  has  combined  intimatelv  with  the  animal  sub- 
stance.  In  most  tanneries  S(>veral  montlis  are  consumed  in  this  pro- 
cert  i'f  slcfping  in  the  tan-pits;  and  although  numerous  patents  have 
been  j; ranted  fur  im|»rovi*d  and  more  expeditious  pmcesseai,  the  limited 
extent  tu  which  theiro  are  aJojiiod  seoms  to  «how  that  there  is  some  ad- 
va!itage  afforded  by  lengthened  lime,  not  altogether  attained  by  the 
cpeedier  processes.  Without  enlarging  on  this  pohit,  it  will  suffice  to 
say  that  the  object  of  tanning,  whether  by  a  slow  or  a  speedy  proce)?s, 
is  to  cause  the  tanning  principle  to  jwneirate  int.)  all  the  pores  of  the 
hide  from  surface  to  surface :  when  this  is  effected,  the  hide  has  be- 
come transformed  into  leather.  When  the  hide  is  tanned,  it  is  hung 
up  in  an  airy  loft,  or  drjing-room ;  and  during  the  pnx-ess  of  drying 
is  compressed  by  lieating,  by  pressure  with  a  steel  instrument,  or  by 
being  passed  between  rollers,  which  gives  it  a  smooth  and  dense  tex- 
ture. 

The  stoutest  hides,  firom  bulls,  buffaloes,  oxen,  and  cows,  are  tanned 
«  *  way  more  or  less  resembling  that  above  detaile.!,  a:.d  are  then 
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used  principaUjr  for  the  soles  of  boots  and  ahoes.  The  time  employed 
in  tanning  a  hide  for  the  solea  of  men's  boots  in  genend  ia  from  six  to 
twelve  months;  while  a  still  thicker  quality,  known  u  'butts'  or 
'  backs,'  frequently  consumes  fifteen  or  eighteen  months  in  the  process. 
The  skins  of  calves,  seals,  euid  the  lighter  kinds  of  horse  and  ciiw  skins, 
are  tanned  to  form  the  *  upper  leathers '  of  boots  and  shoes,  and  are 
prepared  in  a  somewhat  similar  hut  more  expeditious  manner.  After 
having  been  '  unhaired,'  they  are  steeped  for  eight  or  ten  days  in  an 
alkaline  liquor,  being  at  intervals  taken  out  and  scraped  on  both  sur- 
faces, by  which  the  lime,  oil,  and  gelatinous  matter  arc  forced  out  from 
between  the  pores,  and  the  skin  rendered  soft,  pliant,  and  fit  to  receive 
the  tanning  ingredient  They  are  then  exposed  to  the  action  of  tan 
in  the  tan-pits  until  converted  into  leather. 

Leather  intended  for  the  upper  parts  of  boots  and  shoes,  for  saddlers, 
and  for  coach -makers,  passes  into  ^e  hands  of  the  currier  after  tanning, 
for  the  purpose  of  being  sofbened,  equalized  in  thickness,  smoothed, 
blacked,  &c.  The  currier  dips  the  tanned  skin  in  water  to  moisten  it, 
and  then  soft«ns  the  texture  by  beating  it  with  a  *  mace ;'  an  instni- 
mentconsisdngofawooden  handle  two  or  three  feet  long,  with  acubicol 
head  at  one  end.  He  then  places  the  skin  on  an  inclined  plane  called  a 
*  horse,'  and  equalizes  the  thickness  by  the  aid  of  a  broad,  stiaigfat,  two- 
handled  knife,  called  a  *  cleaner,'  which  ia  worked  in  such  a  manner  as 
to  shave  off  the  superfluous  thickness  of  the  skin.  AAer  this  the  lea- 
ther is  thrown  again  into  water,  and  rubbed  on  the  grain  or  outer  side 
with  pumice  or  grit-stone ;  whereby  the  '  bloom,'  a  whitish  matter  de- 
rived from  the  action  of  the  hark,  is  removed.  The  leather  ia  then 
rendered  flexible  by  being  rubbecl,  first  on  one  side,  and  then  on  the 
other,  with  on  instrument  called  a  'pommel,'  consisting  of  a  piece  of 
wood  fastened  to  the  hand  by  a  strap  on  one  side,  and  having  on  the 
ttnder  surface  a  number  of  parallel  grooves,  which  have  the  effect  of 
bringing  the  leather  to  a  high  state  of  flexibility.  The  leather  is  again 
■craped  with  a  broad  knife  to  equalize  its  thickness  and  texture.  Then, 
according  to  the  qdElity  of  the  leather,  and  the  purposes  to  which  it  is 
to  be  applied,  it  is  dressed  with  oil,  with  oil  and  lampblack,  with  tallow, 
&c. ;  and  is  polished  with  rubbers  of  hard  wood. 

2.  Leather  prepared  teith  Sitmacfi. — We  now  come  to  those  varieties 
of  leather  which  will  enable  as '  to  refer  more  particularly  to  the 
eat&bliabment  selected  for  onr  visit  on  this  occasion ;  viz.,  the  manu- 
fitetory  known  as  the  Neckinger  Hills  in  Bermondsey,  owned  by  the 
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Messrs.  Bevington,  and  in  which  nearl/  all  the  kinds  of  letther  pre- 
pared with  sumach,  alum,  or  oil  are  manufactured. 

In  proceeding  from  Bermondsey  Old  Church  towards  the  Greenwich 
Railwaj,  along  the  Neckinger  RcMid,  we  arrive  at  the  Neckinger  Mills, 
at  a  short  distance  westward  of  the  railway ;  indeed,  the  latter  passes 
through  part  of  the  ground  formerly  belonging  to  the  manu&etory. 
The  term  '  mills '  is  applied  because  the  premises  were  once  occupied 
by  a  company  formed  for  the  manufacture  of  paper  from  straw,  and 
were  then  known  as  paper-mills ;  the  water  for  the  manufacture  being 
supplied  by  the  Neckinger  tide-stream,  which  flows  past  the  building 
twice  a-day  from  the  Thames.  About  forty  years  ago  the  spot  be- 
came a  leather  manufactory,  but  the  term  Neckinger  Mills  continues 
to  be  applied  to  it. 

On  entering  the  gates  which  form  the  communication  from  the 
high  road  to  the  factory,  we  find  ourselves  in  the  open  yard  repre- 
sented in  the  frontispiece.  In  various  parts  of  this  yard  are  pits, 
some  rectangular  and  some  circular,  used  not  as  tan-pits,  for  tanning 
skins,  but  as  lime-pits  for  loosening  the  hair  and  wool.  Here  and 
there  are  men  employed  in  'drawing,*  or  lifting  out  the  partially 
limed  skins,  and  in  transferring  them  from  place  to  place.  South- 
ward of  this  yard  is  another,  occupied  principally  by  lime-pits  similar 
to  the  others,  and  by  lines  whereon  wetted  skins  are  hanging  to  dry. 
Around  the  large  or  principal  yard  are  ranges  of  buildings  employed 
for  various  purposes.  In  one  range  are  extensive  ware-rooms  for 
finished  leather  of  the  morocco  kind ;  in  another  the  white  leather  is 
contained ;  over  these  are  drying-loffcs,  in  which  the  skins  are  hung  at 
a  certain  stage  in  their  manufacture.  In  another  part  of  the  premises 
are  the  vessels  for  tanning  skins  with  sumach ;  in  a  third  the  dye- 
house,  where  the  morocco  leathers  are  dyed ;  in  others  are  three  ox 
four  leather-splitting  machines,  fulling-stocks  for  shamoy  leather,  a 
rotating  vessel  for  alumed  leather,  and  various  other  arrangements,  of 
which  we  shall  speak  presently.  The  large  quantity  of  water  em- 
ployed in  the  several  branches  of  the  manufaclfure,  and  the  neces- 
sarily dirty  processes  involved,  keep  the  greater  part  of  the  building! 
in  a  wet  and  sloppy  state;  and  the  existence  of  several  dozens  of 
oistems  or  pits  in  the  open  yards  render  necessary  some  little  dr- 
oumspection  in  the  steps  of  a  visitor :  indeed  tliis  circumspection  is 
desirable  on  more  accounts  than  one,  for  there  is  a  sort  of  '  standing* 
order  *  among  the  workmen,  that  although  an  immersion  in  one  of  the 
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pits  b  open  to  any  one,  the  extrica^n  from  it  is  valued  at  lialf-a- 

The  most  important  leather  prepafed  by  tanning  with  sumach  is  the 
morocco-leather  made  from  goat-skiDs.  The  term  '  Morocco '  ia  pro- 
bably derived  from  the  country  of  dwk  name,  but  we  are  not  aware 
whether  this  speciea  of  leather  was  originally  manufactured  there. 
Be  this  as  it  may,  the  finer  kinds  of  morocco  leather,  employed  for 
coach-linings,  chair-covera,  &c.,  are  prepared  from  goat-skins;  while 
the  inferior  or  'imitation'  morocco,  applied  to  purposes  wherein 
cheapness  is  deaired,  ia  made  from  aheep-skin.  Morocco  is  familiarly 
known  to  most  peraona  oa  a  gloaay-colonred  leather,  whose  surface 
presents  a  wrinkled  and  fibrous  appearance ;  and  we  perhaps  cannot 
belter  illustrate  the  proceaa  of  preparing  leather  by  aumach  than  by 
tracing  the  mannfactore  of  this  variety. 

The  goat-skina  employed  for  thia  purpoae  are  imported  from  va- 
rious parts  of  the  world — Switzerland,  Germany,  Memel,  Mogadore  in 
Northern  Africa,  the  East  Indies,  the  Cape  of  Good  Hope,  Asia  Minor, 
and  other  places.  The  skins  from  some  places  are  preferred  on 
account  of  their  thickness  or  good  quality ;  from  others  on  account  of 
their  aize ;  while  othera  are  purchased  according  to  the  supply  which 
may  happen  to  be  in  the  markeL  The  skins  are  imported  with  the 
hair  on,  and  to  remove  this  is  one  of  the  first  processes  of  the  manu- 
iacture.  The  goat-skins  are  first  soaked  in  water  for  several  days  to 
soften  them,  and  then  undergo  tixe  process  of  '  breaking,'  that  is, 
•craping  them  on  the  flerii  side  to  remove  the  adherent  eubstances 
which  would  interfere  with  the  process  of  tanning.  The  'fleshings' 
«nd  other  scraps  obtamed  in  processes  similar  to  this  are  placed  on 
open  racks  or  stages  exposed  to  the  air,  and  when  dry  are  sold  to  the 
manufacturers  of  glue  and  sise;  as  are  likewise  the  fleshings  and 
other  scraps  from  the  thicker  hides  and  skins  prepared  by  the  tanner. 
In  large  establishments  this  apparently  useless  oflol  is  worth  many 
hundred  pounds  per  annum  to  the  proprietors. 

Into  the  lime-pits  before  noticed  a  solution  of  lime  in  water  is  con- 
reyed,  and  the  goat-skins,  after  being  fleshed,  ere  allowed  to  soak 
therein  for  four  or  five  weeks.  Daring  this  time  they  are  frequently 
'drawn,'  a  proceee  represented  in  Fig.  3,  and  consisting  in  taking 
the  akina  out  of  the  pit,  laying  them  in  a  heap  on  die  side,  al- 
lowing them  to  He  thus  for  a  certain  time,  and  immeraing  them 
Rgun :  ill  this  has  the  effect  of  causing  the  lime  to  act  equally  on 


every  part  of  the  hairy  covering ;  and  the  lime-water  is  renewed  once 
or  twice,  to  aid  in  producing  the  deaired  effect. 

\Vhen  the  liming  has  been  carried  to  tuch  ut  extent  that  th«  hair 
can  be  esaily  pulled  out  with  the  finger,  the  goat-skins  are  drawn  from 
the  pita,  and  conveyed  in  wheelbarrowa  to  the  '  fieehing-ahop,'  one  of 
the  buildings  in  the  western  part  of  the  premises.  In  this  shop  sre  a 
number  of  'beams,'  consisting  of  convex  work-benches  or  stools 
■loping  downwards  from  one  end  to  the  other,  and  supported  on  a 
frame  or  stand.  Each  goat-skin  is  laid  smoothly  on  a  '  beam,'  with 
the  hairy  side  uppermost ;  and  the  workman,  standing  at  the  uppn 
end  of  the  beam,  scrapes  off  all  the  hair  by  means  of  a  double-bandied 
knife.  The  convex  form  of  the  surface  on  which  the  skin  is  Uid, 
and  the  peculiar  form  given  to  the  knife,  enable  the  workman  to  tsdc« 
off  all  the  hair  very  completely.  The  operations  of '  fleshing,'  of '  on- 
hairing,'  and  of  'graining,'  are  so  nearly  alike  in  their  genend 
appearance,  that  Fig.  3  will  sufficiently  show  the  character  of 
the  whole,  the  principal  difference  being  in  the  edge  of  the  knifs 
employed  by  the  workman.  The  hair  which  is  thus  removed  from 
the  goat-skiiu  is,  after  being  cleansed,  sold  to  the  corpet-manufbctaren 
and  to  plasterers.— A  glnnce  at  the  wooden  shoes  and  the  '  overalls* 
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worn  by  the  workmen  in  this  and  aimilar  psula  of  the  leather  manu- 
factore  will  satisfy  a  visitor,  even  if  his  own  clothes  escape  mischief, 
that  the  occnpaUon  ia  not  one  of  the  most  cleanly. 

After  the  process  of  'unhairing,'  the  goftt-sldna  are  again  soaked 
in  lime-water  for  two  or  three  days,  and  are  then  again  '  fleshed,'  or 
scraped  on  the  inner  aui&ce,  by  which  the  cutis  is  brought  to  a 
tolerably  clean  state.  But  the  long  steeping  which  the  ekin  has  under- 
gone has  had  the  effect  of  driving  the  lime  into  the  pores,  insomuch 
that  the  tanning  principle  contained  in  the  sumach,  afterwards  to  be 
applied,  cannot  reach  the  heart  of  the  skin.  The  tanning,  therefore, 
cannot  be  commenced  until  the  lime  is  removed,  and  the  pores  opened. 
The  means  adopted  for  effecting  this  are  by  far  the  most  disagreeable 
in  the  whole  range  of  the  manufacture.  A  solution  called  the  '  pure ' 
or  the  '  pewer '  (having  never  seen  the  word  written  or  printed,  we 
must  spell  it  as  pronounced)  is  prepared  in  a  large  vessel,  and  into 
this  the  skins  are  immersed :  there  is  an  alkaline  quality  in  the  solution 
employed,  which  has  the  effect  of  removing  the  lime  from  the  pores, 
and  the  manu&cturers  seem  to  have  failed  hitherto  in  finding  more 
than  one^  substance  which  yields  this  quality  effectually.  Whether 
chemistry  may  hereafter  afford  them  a  more  ext«nsive  rangoMt  ia  not 
for  us  to  say,  but  such  would  seem  to  be  at  least  probable.  After 
being  'pured'  for  some  time,  the  skins  are  taken  out  and  scraped 
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well  on  both  sides,  for  the  sake  of  removing  as  much  of  the  lime  and 
the  albumen  as  may  be  remoyabl*  bj  these  means ;  and  after  this  they 
are  steeped  again. 

By  these  operations  the  pores  ci  the  goat-skin  are  so  far  opened 
and  cleared  as  to  prepare  them  for  Htm  reeepdoQ  of  the  tanning  prin- 
ciple. The  substance  employed  in  tanning  atoot  hides  is,  as  we  before 
explained,  oak -bark;  but  for  goat-skins  die  tanning  ingredient  is  a 
vegetable  substance  called  sumach.  This  is  the  powder  of  the  leaves, 
peduncles,  and  young  l)ranches  of  a  plant  caRed  the  Rhus  cariaria^ 
growing  in  Sicily,  Italy,  and  Hungary.  It  is  one  of  the  substances 
experimented  on  by  Sir  H.  Davy  in  Ui  inquiry  into  the  tanning 
properties  of  various  bodies ;  and  he  found  it  to  contain  a  large  pro- 
portion of  tannin.  It  contains  also  a  light  cofearing-matter,  which 
seems  to  render  it  useful  for  the  tanning  of  light-coloured  leathers. 
It  is  employed  extensively  in  dyeing,  as  well  as  in  leather-dressing. 
In  the  sumach  tan-houses  at  Messrs.  Bevington's  we  saw  a  pile  of 
this  substance,  just  as  imported  from  Sicily,  in  cloth  bags  containing 
about  one  cwt.  each :  when  the  bags  are  opened,  the  sumach  appears 
as  a  fine  yellow  powder. 

The  manner  in  which  this  tanning  ingredient  is  forced  into  the 
pores  of  the  goat-skin  is  exceedingly  curious.  The  sumach  is  mixed 
with  water ;  but  if  the  skins  were  immersed  indiscriminately  in  the 
solution,  or  even  laid  smoothly  one  on  another,  die  sumach  would  not 
act  equally  on  the  whole  surface.  To  produce  the  desired  equality 
of  action,  the  following  singular  plan  is  adopted: — The  wet  goat-sldns 
are  taken  from  the  'pure,'  or  alkaline  solution,  and  sewn  up  by 
women  into  bags,  each  skin  forming  a  bag  with  the  grain  side  out- 
wards, and  having  no  opening  except  a  small  one  at  that  part  which 
had  formed  the  hind  shank  of  the  animal.  These  bags,  as  soon  aa 
made,  are  thrown  into  a  vessel  of  water,  and  examined,  to  see  that 
they  are  well  sewn  up,  and  free  from  holes.  They  are  then  taken 
to  the  sumach-tub,  where  the  process  represented  in  Fig.  4  if 
carried  on.  A  large  shallow  circular  tub,  twelve  or  fifteen  feet  in 
diameter,  is  filled  with  hot  water  containing  a  little  sumach,  and  near 
it  is  a  smaller  vessel  containing  a  strong  solution  of  sumach  in  water. 
Two  men  and  a  boy,  standing  on  one  side  of  the  tub,  then  begin  to 
fill  the  ^ags  with  the  sumach-solution.  The  boy  takes  a  bag,  and 
inserts  into  its  mouth  the  stem  of  a  funnel,  the  mouth  of  which  is 
uppermost.     One  of  the  men  then  nearly  fills  the  bag,  through  tho 
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fdnnel,  with  the  solution,  which  he  lades  from  the  smaller  tub.  The 
other  man  takes  the  bag  &om  the  funnel,  and  hj  a  peculiar  action  of 
the  breath  fills  with  wind  the  remaining  portion  of  the  interior,  and 
ties  up  the  mouth  with  string.  The  air  has  the  effect  of  distending 
the  bag  until  quite  free  from  wrinkles,  snd  also  of  causing  it  to  float 
in  w«ter.  All  the  bags,  after  being  thus  filled,  ue  thrown  into  the 
large  Tesoel,  and  are  kept  there  about  three  hours,  occasionallj  stirred 
and  moved  with  a  wooden  instniment.  The  effect  of  this  arrange- 
ment is,  that  the  solution  of  snmttch  contained  within  each  bag  is 
enabled  to  exert  its  full  action  on  the  skin  in  an  equable  manner,  and 
to  penetrate  entirely  through  the  substance.  The  thickness  of  these 
goat-«kins  is  eo  very  much  less  than  that  of  the  hides  formerly  de- 
scribed  as  being  tanned  by  oak-bark,  that  the  tanning  principle  of 
'  the  sumach,  aided  by  a  certain  temperature  in  the  skin  and  the  so- 
lution, is  enabled  to  produce  its  effect  in  a  few  hours.  The  sumych- 
tubs  present  a  singular  appearance  when  three  or  four'  dozen  in- 
flated goat-skins  are  floating  about  in  the  contained  liquor. 

Once  during  the  procea  of  snmaching  the  skins  are  removed  from 
the  tub  laid  placed  on  a  nxk  or  perforated  bench  at  the  side :  they  are 
heaped  one  on  another,  and  by  their  own  weight  press  all  the  sumach 
solution  through  the  pores.  Another  sumacliing  and  another  pressing 
complete  tii«  operation. 

The  bags  are  next  removed  to  another  building,  where  the  seams 
are  loosened,  the  bags  opened,  and  the  sediment  remaining  from  the 
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to  prodaee  choe  tae  flcm  neve  Id 
€m^wl  fneem  tA^tizu^,  TLe  ^ijw^  m  the  laft 
dbrireflini^  Hkyt  Ascm  m  lOse  ^efree ;  to  o^^rale 
fare  tbem  lor  the  reeepcioD  of  the  ^e,  t^ 
*  iCnkdk  oat,'  or  fOMOChed  igmxxi.  The  dre^ioiMe  pretents  th^se  gene- 
nJ  features  whieh,  whether  the  mhetnee  to  he  djcd  be  ckdi  or 
leadaer,  ve  ohMrrable  in  fixeh  pUces.  At  Meflsn.  Beviagtoci**  the 
d^e'boQte  contasw  fire  coppers  for  the  recepdon  of  hoC>w«tcr  or  log- 
voo<i-«olQtion ;  aquare  tarxju  for  coDtaining  the  dje ;  frunes  whereon 
to  tcupetMl  the  tkin*  in  rajiofu  solotiom  ;  mai  other  ffimikkr  arrsnge- 
metiVL  Aj  mtny  of  the  ingredientj  used  in  dreing  are  eo«d j,  and  aa 
the  finished  leather  is  intended  to  be  leen  oolj  on  one  svr^Ke,  it  ii 
emtomary  to  lay  two  skins  in  close  contact  before  djeing,  so  diat  tike 
dje-liqrior  may  not  be  wasted  bj  acting  on  both  surfoces  of  each. 
The  li jeing  ingredienu  emplojed,  the  niunber  of  immernoni  which 
the  ikins  undergo,  the  changes  in  the  solntions  to  which  the  skins  are 
exposed,  and  the  time  employed  in  the  Tarions  parts  of  the  prooeas, 
are  points  inroiring  mach  practical  skill,  and  on  which  we  can  aaj 
bvt  little.  The  crimson,  the  scarlet,  the  porple,  the  indigo  nxurocco- 
leat^^,  all  reqaire  particular  modes  of  treatment,  arising  from  the 
qualities  of  the  dyeing  ingredienu  used. 

After  the  dyeing,  the  skins  undergo  two  or  three  proceaMS  of 
mbbfng,  whiidk  seem  to  act  somewhat  on  the  principle  of  cnrrTing, 
^  g»^«^  »  softness  and  pliabUity  to  the  leather.  This  is  especiallj 
the  ease  in  the  finishing  process,  by  which  the  wrinkled  appearance  ia 
giTen  to  the  materiaL  Erery  one  knows  that  the  coloured  surface  of 
aoroeco  leather  has  the  appearance  of  having  been  indented  all  OTcr 
hy  an  JosCniniCDt  diarp  enough  to  leave  permanent  depressions,  but  not 
Mq^  If  to  eat  the  leather.     This  effect  is  produced  on  the  smooth 
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goat-skin  thut: — The  workman  lays  the  aldii  on  a  aloping  bench, 
with  the  dytd  sur&ce  uppermoat,  and  ruba  it  forcibly  with  a  ball  made 
of  BOrae  hard  wood,  such  as  box.  The  ball  is  about  the  size  of  a  small 
lemon,  and  has  on  its  surface  a  number  of  fine  parallel  grooves.  As 
the  ball  is  worked  over  the  leather  in  the  direction  of  these  grooves, 
it  leaves  permanent  marks  thereon,  and  thus  gives  rise  to  the  appear- 
ance which  di«tingui£hea  morocco  from  all  other  kinds  of  leather.  No- 
thing can  exceed  the  beauty  and  fiexibility  of  the  morocco  leather 
made  from  the  finest  goat-skins :  the  finishing  by  means  of  the  grooved 
ball  makes  the  leather  very  pliable,  while  the  nature  of  the  skin  itself 
gives  it  great  durability  and  toughness.  In  the  morocco  ware-room  at 
the  Neckinger  Mills  the  vivid  colours  displayed  show  also  that  this 
kind  of  leather  is  susceptible  of  receiving  a  beautiful  dye. 

We  have  before  stated  that  there  is  an  inferior  kind  of  morocco  lea- 
ther, made  of  sheep-skin.  This,  under  the  name  of  'imitation  *  mo- 
rocco, is  largely  used  for  inferior  or  economical  purposes  ;  and  though 
it  is  inferior  to  the  other  kind  in  suppleness  and  durability,  its  super- 
6cial  appearance  is  very  nearly  equal :  indeed  it  is  to  this  latter  fact, 
combined  with  greater  cheapness,  that  we  may  attribute  its  extensive 
manufacture.  In  the  manufacture  of  morocco  leather  from  sheep- 
skins there  are  not  many  points  of  difference  from  the  analogous  manu- 
facture from  goat-skins;  but  it  will  be  necessary  to  speak  briefly  of 
the  different  states  in  which  the  skins  come  into  the  hands  of  the 
1  eather-dresser. 

There  are  in  Bermondsey  about  twenty  or  thirty  manufacturers  called 
feUmcTtgert,  whose  business  it  is  to  bring  sheep-skins  into  a  certain 
state  of  preparation  before  the  leather-dresser  commences  his  operations 
thereon.  The  skins  from  nearly  all  the  aheep  slaughtered  in  London 
are  conveyed  to  a  Skin-Market  in  the  western  pert  of  Bermondsey, 
and  there  sold  by  factors  or  salesmen,  who  act  for  the  butchers,  to  the 
fellmongers.  The  skins  are  bought  and  sold  with  the  wool  on,  and 
the  laboun  of  the  fellmonger  relate  to  the  separation  of  the  one  from 
the  other,  and  the  dispoaal  of  the  wool  to  the  woolstaplers,  most  of 
whom  live  also  in  Bermondsey,  and  the  '  pelts '  or  stripped  skins  to 
the  leather-dressers  and  the  parchment-makers.  The  trade  of  a  fell- 
monger  is  more  dirty  and  disagreeable  than  even  that  of  a  leather- 
dresser,  on  account  of  the  methods  necessary  to  he  adopted  for  the 
separation  of  the  wool  &om  the  pelt.  These  remarks,  so  far  as  the 
tcather-drcaser  is  concerned,  apply  only  to  sheep-skins;  for  the  skins 
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of  the  goat,  the  kid,  the  huck,  the  doe,  and  one  or  two  other  kindf  of 
animalf  which  have  a  haiiy  rather  than  a  woolly  corering,  come  into 
hia  hands  before  the  hair  has  been  removed ;  and  the  procaaa  of  '  un- 
hairing'  i»  then  effected. 

In  the  manufacture  of  aheep-akin*  into  'imitation'  morocco,  and 
into  roan  leather,  a  routine  of  operations  occora  not  very  different  from 
that  sketched  above.  Both  kinds  are  prepared  bj  sumach-tanning; 
and  the  preparatorj  and  subsequent  procenes  are  for  the  moat  part 
aimilar  to  those  neceaaary  for  goat-akin  morocco.  There  are,  however, 
one  or  two  points  of  difference  which  must  be  noticed.  The  akin  of 
the  sheep,  from  the  organization  which  promotes  the  rajnd  growth  of 
wool,  contains  a  much  larger  amount  of  grease,  or  oleaginous  matter, 
than  the  skin  of  the  goat ;  and  it  is  essential  that  this  be  removed 
before  the  tanning  principle  ia  brought  to  act  upon  the  akin.  To  effect 
thia,  the  akins,  shortly  before  being  placed  in  the  sumach-tan,  are  sub- 
jected to  the  action  of  a  hydrostatic  press,  which  by  a  pressure  of  many 
tons  forces  out  the  extraneous  matters  from  the  pores  of  the  skin. 
The  kind  of  leather  cnllcd  '  roan '  does  not  present  the  wrinkled  or 
grained  appearance  iif  morocco  leather — a  difference  which  results  from 
the  different  mode  of  fmiahing  after  the  dyeing;  the  grooved  balls  not 
being  used  for  the  roan  leathers. 

The  kind  of  sheep-gkin  leather  called  'skiver,'  used  for  common 
bookbinding,  hat-linings,  pocket-books,  work-box  covers,  and  other 
cheap  ])urpuBcs,  deserves  notice  fur  a  process  llie  most  remarttable  in  a 
mechanical  point  of  view  which  the  Neckinger  establishment  presents; 
we  mean  the  '  splitting '  of  a  skin  into  two  thinner  skins.  Hiin  as  a 
sheep-skin  ia,  anti  aupple  when  wetted,  it  might  be  thought  that  the 
ojieration  of  splitting  or  slicing  it  into  halves,  without  cutting  hole*  in 
either,  would  Ije  an  impossible  task ;  yet  this  is  effected  with  the  utmost 
accuracy.  We  have  eeen,  at  a  large  tannery  in  Bennondsej,a  machine 
for  aplittmg  hides ;  but  the  small  thickness  of  a  sheep-skin  requires 
peculiar  arrangements  for  effecting  a  aimilar  bisection.  The  object 
limed  at  in  thia  operation  is  twofold,  \-iz.,  to  obtain  a  thin  kind  of 
Iratber  for  aome  purposes  for  which  a  sheep-skin  in  the  natural  stata 
would  be  too  thick,  and  to  obtain  a  quolliy  of  leather  which  would  be 

Jd  at  a  tower  price  than  that  made  from  whole  skin.     The  principle  of 

■  AUtchine  is  this:— Two  rollers,  ranged  horizontally  in  a  frame,  are 
~n  opposite  directions,  the  vacancy  between  them  being 
It  to  admit  a  soft  wetted  sheep-skin  or  pett.     The  rota- 
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tion  of  the  rollers  cuuea  the  sltina  to  be  dnwn  slowly  between  tbem ; 
bat  it  cmnnot  do  lo  without  encounteriiig  die  bUde  of  t  TeT7  sharp 
knife,  which  Ymb  a  reciprocating  horizontal  motion,  in  such  a  poeition 
as  to  cut  the  skin  into  two  thidcnesses  as  it  passes  the  knife,  one-half 
passing  over,  and  the  other  tinder  the  blade.     A  most  ingenious  con- 


Skia  •i41tUBi  HxUDi^FIg.  & 

trivance  is  adopted  for  yielding  to  any  inequalities  which  roay  occur 
in  the  skin.  One  of  the  roller*  is  made  in  several  piecea,  so  adjusted 
that  in  passing  over  any  thickened  portions  of  the  skin  tlie  common 
aperture  between  the  rollers  is  widened  at  that  part.  It  is  one  of  the 
consequences  of  the  construction  of  the  machine,  that  one  of  the  semi- 
thicknesses  or  sections,  of  the  skin  must  be  equable  and  level  in  every 
part,  while  any  inequalities  which  might  have  existed  in  the  original 
akin  will  be  thrown  into  the  other  section.  Either  section,  the  '  grain ' 
side  or  the  *  flesh '  side,  may  have  this  eqnftble  thickness  given  to  it, 
according  to  the  mode  in  which  the  skin  is  adjusted  on  the  rollers ;  and 
the  two  portions  may  have  various  ratios  given  to  their  thicknesses,  ac- 
cording to  the  position  of  the  vibrating  knife  opposite  the  opening 
between  the  rollers.  The«e  machines,  of  which  there  are  three  or  four 
in  the  Neckinger  Actory,  were  patented  by  the  proprietors  several 
years  ago,  and  exhibit  very  beautifiil  mechanical  arrangements.  A 
dieep-akin  of  the  usual  size  occupies  about  two  minutes  in  splitting, 
during  which  time   the  knife  makes  from  two  to  three  thousand 
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vibratory  motions  to  and  fro,  cutting  a  minute  portion  of  the  skin  at 
each  movement.  Fig.  6  represents  a  sheep-skin  undergoing  the  pro- 
cess of  splitting  in  one  of  these  machines. 

As  the  thin  *•  skivers '  are  more  readily  acted  on  by  the  sumach-tan 
than  the  thicker  goat-skins,  they  are  not  sewn  up  into  bags  like  the 
latter,  but  are  immersed  in  the  sumach-tub  in  an  open  state,  and  are 
tanned  in  a  very  short  space  of  time.  The  subsequent  operations  re- 
quire less  delicacy  than  in  the  preparation  of  morocco  leather,  and  do 
not  call  for  much  remark. 

Among  the  varieties  of  leather  tanned  with  sumach  is  the  '  enamelled 
leather,'  now  occasionally  employed  for  ladies'  shoes.  This  is  made  of 
seal-skin  or  thin  calf-skin,  coated,  after  tanning,  with  a  peculiar' kind 
of  varnish  or  japan  capable  of  yielding  a  brilliant  gloss. 

3.  Leather  prepared  with  Alum, — The  technical  name  of  '  tawing ' 
is  frequently  applied  to  the  general  routine  of  operations  whereby 
alumed  leather  is  produced.  This  variety  of  leather  is  in  many  cases 
left  white  or  undyed,  and  has  a  peculiar  softness  when  finished.  The 
skins  whicli  undergo  the  procesjj  of  '  tawing '  are  those  of  the  kid,  the 
sheep,  and  the  lamb ;  the  first-named  of  which  yield  the  well-known 

*  kid  leather '  of  which  gloves  and  ladies'  shoe*  are  made ;  while  the 
white  leather  made  from  sheep-skin  is  used  for  lining  shoes  and  other 
inferior  purposes.  The  cheap  kid  gloves  which  are  displayed  in  the 
shop-window  of  the  hosier  are  generally  made  from  lamb-skin,  and  may 
be  considered  as  an  ^  imitation '  kid. 

The  kid-skins  which  form  the  staple  of  this  branch  of  the  manufac- 
ture are  brought  from  Italy  :  they  are  very  small  in  size,  and  have  the 
hair  on.  The  first  operation  to  which  they  are  subjected  is  steeping 
for  the  space  of  three  days,  by  which  they  become  soaked  and  softened : 
they  are  then  *  broken  *  on  Uie  flesh  side,  a  process  resembling  that  to 
which  goat-skins  are  subjected :  the  skin  is  laid  on  a  beam  or  convex 
bench,  with  the  flesh  side  uppermost,  and  is  then  scraped :  this  seems 
to  facilitate  the  action  of  the  lime  in  the  next  process.     After  the 

*  breaking,'  the  kid-skin  is  immersed  in  lime-water  in  a  pit  for  about 
fourteen  or  sixteen  days,  by  which  the  hair  becomes  in  some  measure 
loosened  from  the  pelt ;  and  at  the  end  of  this  period  the  operation  of 
'  unhairing '  is  effected  in  the  same  manner  as  for  goat-skins.  In  a  few 
days  after  this  process  the  skin  is  '  fleshed,'  to  procure  a  clean  surface 
on  the  inner  side,  and  after  this  the  pores  are  opened  and  the  lime 
'killed'  (to  use  a  technical  term).  This  opening  of  the  pores  is 
effected  not  by  the  alkaline  solution  called  the  *  pure,'  as  in  goat-skin 
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dressing,  but  by  steeping  the  akin  in  a  solution  or  'drench'  of  bran 
and  water.  When  this  ig  effected,  the  skin  b  laid  down  on  the  ■  beam  * 
with  the  grain-side  uppermost,  and  '  struck,'  or  forcibly  worked  with 
a  knife,  wherebj  the  impurities  are  worked  out  from  within  the  pores. 
After  a  further  steeping  for  a  day  or  two  in  bran  and  water,  the  akin  is 
in  a  Dtatc  to  undergo  that  proceM  which  constitutes  the  principal  dif- 
ference between  sumachcd  leather  and  alumed  leather.  Instead  of  being 
sewn  up  into  bags  filled  with  sumach  liquor,  and  immersed  in  a  tub  of 
hot  water,  the  skins  are  put  into  a  kind  of  barrel  called  a  '  roundabout ;' 
this  barrel  has  a  door  or  opening  in  one  part  of  its  curved  surface, 
through  which  the  skins  are  placed;  and  when  the  water  and  ingre- 
dients are  added,  the  door  is  closed,  and  the  barrel  made  to  rotate 
rapidly.  The  effect  of  the  rotation  is  to  cause  the  impregnated  liquor 
to  act  intiniately  on  every  part  of  the  skin.  The  substances  placed  in 
the  barrel  to  act  on  this  skin  arc,  for  the  commoner  kinds  of  leather, 
alum  and  salt;  and  for  the  better  kinds,  alum,  salt,  dour,  and  yolk  of 
eggs  :  these  latter  ingredients  are  for  tlie  most  part  absorbed  into  the 
substance  of  the  finer  kid  leathers,  and  seem  to  have  the  effect  of  im- 
parting that  beautiful  soitnesB  and  plumpness  which  such  leather  pre- 
sents. About  twelve  pounds  of  alum  and  a  little  more  of  common  salt 
are  su£Scient  for  about  two  hundred  skins.  Sometimes  the  skins  arc 
not  put  into  the  '  roundaboul:,'  but  are  merely  steeped  in  the  solution 
in  an  open  tub  :  whether  the  one  or  the  other  plan  be  adopted,  how- 
ever, a  period  of  five  minutes  is  sufficient  to  produce  the  effect.  In 
that  part  of  the  '  tawing '  process  wherein  eggs  are  employed,  the 
eggs  are  broken,  in  the  proportion  of  one  to  each  skin,  and  the  yolks 
only  are  mixed  with  water  and  a  little  meal  in  a  tub  :  the  skins  are 
then  introduced,  and  are  trampled  by  the  naked  feet  of  a  man  until 
the  egg  has  been  thoroughly  imbibed.  The  eggs  employed  for  this 
process  are  imported  from  France :  sixty  or  seventy  thousand  are 
purchased  for  the  Neckinger  factory  every  spring,  and  are  preserved 
in  lime-water  till  wanted,  a  mode  by  which  they  may  be  kept  perfectly 
aweet  for  two  years. 

The  tawed  skins,  after  being  hung  up  in  a  loft  to  dry,  are  stretched 
out,  smoothed,  and  softened,  by  the  process  of  'staking,'  represented 
in  Fig.  7.  In  one  of  the  upper  rooms  of  the  establishment  are 
a  number  of  wooden  blocks,  having  at  the  upper  end  a  steel  instru- 
ment, shaped  somewhat  like  a  cheese-cutter,  but  not  having  a  very 
sharp  edge.  Over  the  semicircular  edge  of  this  instrument  each  skin 
it  ^vn  very  forcibly,  the  workman  holding  it  in  both  hands,  and 
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Bcraping  the  surface  in  various  directions  on  the  eteel  edge.     This  h 
the  effect  of  stretching  out  the  skin  to  ita  full  extent,  and  of  re 
all  the  rigidity  and  atiffnesa  which  it  had  acquired  in  the  previonfl 
processes.     Thia  is,  indeed,  one  of  the  many  processes  of  violent  rob- 
bing, scraping,  or  friction  to  which  everj  kind  of  leather  is  more  or 
less  subject  in   the  progress  of  manufacture ;  but  in  thia  instance  lite   ■ 
rubbing  is  effected  when  the  leatlier  is  nearly  in  a  dry  state.  "m 

For  the  production  of  '  imitation  '  kid  leathers  the  skin  of  lambs  htm 
employed ;  and  for  thia  purpose  Iamb-skins  are  imported  from  ths  1 
shores  of  the  Mediterranean.  They  are  imported  wi'h  the  wool  yrt 
on  iheni,  and  as  this  wool  is  valuable,  the  leather- manufacturer  care- 
fully removes  this  before  the  operations  ou  the  pelt  commence.  The 
wool  is  of  a  quality  which  would  be  greatly  injured  by  the  contact  of 
lime  ;  and  therefore  a  kind  of  natural  fermentation  is  brought  about 
as  a  means  of  loosening  the  wool  from  the  pelt.  At  the  Neckinger  esta- 
blishment, one  of  the  buildings  presents,  on  the  ground-floor,  a  6ight 
of  stone  steps  leading  down  to  a  range  of  subterranean  vaults,  or  closC' 
rooms,  into  which  the  lamb-ekina  are  introduced,  in  a  wet  state,  after 
having  been  steeped  in  water,  '  broken '  on  the  flesh  side,  and  drained. 
The  temperature  of  these  rooms  is  nearly  the  same  all  the  year  round — 
a  result  obtained  by  having  them  excluded  as  much  as  possible  from  the 
variations  of  external  temperature ;    and  the  result  is  that  the  skim 
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nndei^  a  kind  of  potre&ctiTc  or  fermenting  |vocesB,  bj  which  the 
wool  becomes  loosened  &om  the  pelt  I>aring  this  dtemical  change, 
ammonia  u  evolved  in  great  abnDdance  i  the  odour  is  strong  and  dis- 
agreeable :  a  lighted  candle,  if  introdaced,  woulA  be  instantly  ex- 
tinguished; and  injurious  e^cts  would  be  experienced  by  a  person 
remaining  long  in  one  of  the  rooms.  Each  room  is  about  ten  feet 
square,  and  is  provided  with  rails  and  ban  whereon  to  hang  the  lamb- 
skins. The  doors  from  all  the  rooms  open  into  one  common  passage  or 
vault,  and  are  kept  close  except  when  the  akins  are  inspected.  It  is  a 
point  of  much  nicety  to  determine  when  the  fermentation  has  proceeded 
to  sncb  an  extent  as  to  loosen  the  wool  from  the  pelt ;  for  if  it  be  allowed 
to  proceed  beyond  that  stage,  the  pelt  itself  would  become  injured. 

When  the  fermentation  is  completed,  generally  in  about  five  days, 
the  skins  are  removed  to  a  beam  and  there  '  slimed,'  that  is,  scraped  on 
the  flesh  side  to  remove  a  slimy  subetance  which  exudes  from  the  pores. 
The  wool  is  then  taken  off,  cleaned,  and  sold  to  the  hatters  for  making 
the  bodies  of  common  hats.  Tlie  stripped  pelts  are  steeped  in  lime- 
water  for  about  a  week,  to  '  kill '  the  grease,  and  are  next '  fleshed '  on 
the  beam.  After  being  placed  in  a  '  drench,*  or  solution  of  aour  bran, 
for  some  days,  to  remove  the  lime  and  open  the  pores,  the  skins  are 
alumed  and  subjected  to  nearly  the  same  processes  as  the  true  kid-skins. 
These  Mediterranean  lamb-skins  do  not  in  general  measure  more  than 
about  twenty  inches  by  twelve ;  and  each  one  furnishes  leather  for  two 
pairs  of  small  gloves.  These  kinds  of  leather  generally  leave  the 
leather-dresser  in  a  white  state;  but  undergo  a  process  of  dyeing, 
■oftniing,  '  striking,'  Ac,  before  being  cut  up  into  gloves. 

There  are  a  few  other  kinds  of  skins  prepared  by  aluming,  but  the 
general  routine  of  processes  is  pretty  much  the  same  as  herein  described. 

4.  Leather  prepared  with  OU. — The  '  killing '  of  the  animal  quality 
of  skins  (if  we  may  use  such  an  expression),  whereby  the  skins  are 
converted  into  leather,  seems  to  consist  in  forcing  out  from  the  pores 
some  albuminous  substance,  and  replacing  it  with  a  substance  of  another 
.  kind,  l^iia,  in  tanning  hides,  the  tannin  penetrates  into  the  substance 
of  the  skin  and  combines  therewith ;  in  snmachmg,  the  larger  portion 
of  the  soroadi  does  the  same  thing ;  so  do  .the  alum,  salt,  egg,  and 
meal  in  tawed  leather ;  and  lastly,  so  does  the  oil  in  the  kind  of  leather 
now  to  be  noticed. 

That  varied  of  leather  called  chamois,  chammy,  shammy,  ahammoy, 
Aaxaoj,  or  ahamoyed  (for  the  name  is  spelt  in  all  these  different 
ways),  which  is  the  chancteriatio  of  ml-lcattien  generally,  was  oiigi  - 


183  DAYS  AT  THB  FACTORIB9. 

nally  a  beautifally  soft  leather  prepared  from  tiie  skin  of  the  chamois 
goat  A  similar  mode  of  manufacture  is  now  adopted  for  sheep  and 
other  skins,  hut  the  name  of  chamois,  modified  in  the  spelling  to  a 
strange  degree,  is  still  applied  to  the  leaUier  produced*  Mr.  Aikin, 
in  one  of  his  lectures  hefore  the  Society  of  Arts,  made  the  following 
statement  in  reference  to  shamoyed  leather : — *'  Till  a  few  years  ago, 
there  was  an  immense  quantity  of  the  skins  of  sheep,  goats,  and  deer 
shamoyed  in  England.  Breeches  of  this  article,  either  white  or  dyed, 
were  commonly  worn  hy  persons  whose  occupations  or  amusements 
led  them  to  he  much  on  horsehack.  They  were  worn  hy  most  of  the 
cavalry  of  Europe ;  and  the  English  shamoyed  leather  heing  of  ex- 
traordinary good  quality,  was  employed  in  clothing,  not  only  our 
troops,  hut  the  cavalry  of  Prussia,  Austria,  and  most  of  the  other 
German  states.  In  the  campaigns  in  Spain  during  the  last  war,  it 
was  discovered  hy  the  British  commander  that  the  health  of  the  horse- 
soldiers  was  seriously  affected  in  wet  weather  hy  the  leather  that  they 
wore,  which,  fitting  close  to  the  skin  and  heing  long  in  drying, 
chilled  the  men  and  rendered  them  liahle  to  rheumatism  and  other 
diseases.  Woollen  cloth  was  accordingly  suhstituted;  and  the  ex- 
ample having  heen  followed  hy  Austria  and  Prussia,  this  change  has 
occasioned  a  great  decline  in  that  hranch  of  the  English  leather-trade." 

The  shamoy  leather,  whether  of  the  superior  kind  just  alluded  to,  or 
of  that  more  humhle  description  known  as  '  wash-leather,'  is  prepared 
nearly  as  follows : — The  deer  and  sheep  skins  undergo  the  earlier  stages 
of  preparation  nearly  in  the  same  manner  as  for  other  kinds  of  leather, 
such  as  washing,  liming,  heaming,  &c.  It  must  he  remarked,  howerer, 
that  the  inferior  or  thinner  kinds  are  generally  made  of  split  skins,  the 
more  irregular  of  the  two  halves,  generally  the  flesh  side,  heing  used 
for  this  purpose ;  the  other  half  heing  alumed  or  tawed  for  *  skiver' 
leather.  In  general,  oil-leathers  have  the  *  grain '  surface  of  the  sldn 
entirely  removed  hefore  any  oil  is  applied ;  as  this  removal  not  only 
affords  a  much  sofler  surface,  hut  greatly  increases  the  extensihili^  of 
the  leather,  which  still  remains  su£5ciently  strong  and  elastic  for  the 
purposes  to  which  it  is  applied.  This  *  frizing,'  or  removal  of  the  grain, 
is  effected  either  hy  the  edge  of  a  round  knife  or  a  ruhher  of  pumice- 
stone. 

The  lime  and  other  ohstructions  to  the  porosity  of  the  skin  having 
heen  removed  hy  steeping  in  sour  hran  and  water,  the  skins  are  wrong 
or  pressed  as  dry  as  possible,  and  are  then  ready  for  the  reception  of 
the  oil.     This  is  forced  into  the  pores  in  a  curious  manner.     In  one  of 
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the  buildings   of  Metan.  Bevington'i  eatablishment  are  two   pun 
of    '  fuUing-stoclw,'     iuch    as     are     represented     in    Fig.    8,    and 


Od-Lmhn  FiilUii(-Sloelu.— Fig.  a. 

somewhat  resembling  tbose  vwed  in  the  woollen  mimufftcture.  Each 
pair  consists  of  two  stocks,  which  maj'  be  likened'  to'heav;  wooden 
hammers;  the  head,  covered  with  copper,  being  attached  to  a  long 
beam  or  handle  lying  in  an  inclined  position.  Near  the  lower  end  of 
each  a  wheel  revolves,  by  which  the  hammer  is  in  turn  lifted  up  and 
let  fail  again,  through  a  space  of  about  a  foot  The  ful ling-stocks 
work  in  a  kind  of  trough,  so  that  any  substances  which  may  be  placed 
in  the  bottom  of  the  trongh  receive  a  blow  from  each  stock  every 
time  it  descends.-  The  upper  or  handle  end  of  each  stock  is  so  adjusted 
as  to  work  on  a  pivot  or  axis. 

Into  the  troi%li  connected  with  these  fulling-stocks  the  leather  is 
placed*;  the  stocks  are  set  in  action  ;  and  the  leather  is  beaten  alter- 
nately by  one  and  the  oiher  until  rendered  as  dry  as  possible.  Cod- 
oil  is  then  poured  on  the  skins  in  the  fulling-machine,  and  this  is 
forcibly  driven  into  the  pores  of  the  skins  by  another  lengthened  beat- 
ing with  the  stocks.  The  trough  is  so  formed  in  an  arc  or  curve,  that 
as  the  stocks  beat  the  skins,  the  latter  become  turned  gradually  over 
and  Dver,  whereby  every  part  of  each  is  exposed  to  the  operation. 
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When  the  oil  is  beaten  in,  the  skins  are  removed,  shaken  out  flat,  hung 
out  in  the  air  to  dry,  again  put  into  the  fulling-mill,  supplied  with 
fresh  oil,  and  subjected  to  a  renewed  fulling  with  the  stocks.  Again 
and  again  is  this  repeated ;  oil  being  poured  on  the  skins  in  small 
quantity,  and  then  beaten  into  the  pores  by  means  of  the  stocks.  This 
occttrs  as  many  as  eight  or  nine  times,  oil  being  added  each  time,  and 
well  beaten  in,  until  two  or  three  gallons  of  oil  have  been  imbibed  by 
one  hundred  skins. 

Wlicn  the  oil  is  thus  forced  into  the  heart  of  the  skins,  they  are 
placed  in  large  tubs,  where  they  undergo  a  kind  of  fermenting  pro- 
cess, by  which  a  more  intimate  action  of  the  oil  upon  the  fibres  seems 
to  be  induced.  These  tubs  are  placed  in  one  of  the  lower  buildings 
near  the  fuUing-stocks ;  and  from  them  the  skins,  now  converted  into 
shamoy  leather,  are  removed,  to  be  immersed  in  a  weak  solution  of 
potash,  as  a  means  of  removing  whatever  excess  of  oil  may  have 
remained  in  the  leather.  After  being  hung  up  to  dry  in  the  open 
air,  the  leather  is  finished. 

Thus  have  we  endeavoured  to  give  an  outline  of  a  manufacture  which 
is  supposed  to  rank  fourth  in  the  kingdom,  being  only  excelled  in  im- 
portance by  those  of  cotton,  wool,  and  iron.  The  quantity  of  hides  and 
skins  converted  into  leather  yearly  in  England  is  almost  incredibly 
large ;  at  Messrs.  Bevington's  establishment  alone  there  arc  about  two 
hundred  and  fifty  thousand  skins  annually  converted  into  leather  by  the 
aluming  or  tawing  process,  two  hundred  and  twenty  thousand  by  the 
sumach-tanning  process,  as  well  as  a  small  number  by  the  oil-dressing 
process.  This  circumstance  marks  tlie  importance  and  extent  of  the 
leather-manufactiure,  respecting  which  Dr.  Campbell,  in  his  *'  Political 
State  of  Great  Britain,'  makes  the  following  apposite  remark : — **  If 
we  look  abroad  on  tlie  instruments  of  husbandry,  on  the  implements 
used  in  most  mechanic  trades,  on  the  structure  of  a  multitude  of  en- 
gines and  machines ;  or  if  we  contemplate  at  home  the  necessary  parts 
of  our  clothing — shoes,  boots,  and  gloves— or  the  furniture  of  our 
houses,  the  books  on  our  shelves,  the  harness  of  our  horses,  and  even 
the  substance  of  our  carriages,— what  do  we  see  but  instances  of  human 
industry  exerted  upon  leather  ?  What  an  aptitude  has  this  single  ma- 
terial in  a  variety  of  eircumstances  for  the  relief  of  our  necessities,  and 
supplying  conveniences  in  every  state  and  stage  of  life  ?  Without  it, 
or  even  without  it  in  the  plenty  we  have  it,  to  what  difficulties  should 
we  be  exposed  I** 
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If  the  reader  will  ramble  some  fine  morning  to  that  little  green  ouia 
in  the  great  world  of  London — the  Temple  Gardens,  and  glance  across 
the  river,  he  will  see  immediatel}r  opposite  to  him  a  tall,  block,  bulkjr 
chimney,  distinguishable  from  thoce  which  surround  it  by  iu  large  di- 
mensions, and  lending  up  its  contribution  to  the  smoky  atmosphere  of 
the  metropolis  This  chimney,  and  the  buildings  with  which  it  is 
connected,  point  out  the  spot  to  which  our  attention  will  be  nbzt  di- 
rected. It  Is  true,  tJte  buildings  present  few  of  those  attractions  per- 
taining to  "  river  scenery,"  nor  do  they  add  much  to  the  famed  beau- 
ties of  the  "banks  of  (he  Thames;"  but  they  furnish  an  indication — 
one  among  many — of  the  commercial  features  of  the  metropolis,  yhich 
are  by  no  means  devoid  of  interestT 

We  must  quit  the  Temple  Gardens,  and  cross  Blackfriais  Bridge  to 
the  Surrey  side  of  the  water,  in  order  to  reach  the  epot  in  quesdom 
The  "  way  to  wealtL "  in  liondon  is  generally  through  some  narrow, 
dir^,  dark,  and  crowded  street,  bounded  on  either  side  by  ranges  of 
factories,  warehouses,  or  wharfs;  with  waggons  and portete and  cranes 
and  bales  of  goods  meeting  the  eye  at  every  few  steps.  A  street 
called  Upper  Ground  Street,  leading  westward  from  Blackfriara  Road  at 
a  short  distance  &om  the  river,  although  it  may  not  have  a  distin- 
guishod  character  as  a  "  way  to  wealth,"  is  certainly  both  narrow  and 
dirty,  and  leads  to  many  large  factories  and  warehouses,  most  of  which 
are  situated  in  a  part  of  tiie  line  called  the  Commercial  Road,  forming 
the  communication  between  Uppo*  Ground  Street  and  the  Waterloo 
Bridge  Road.  Amcmg  these  factories  on  the  northern  side  of  the 
Comm«rcial  Road,  and  occupying  the  space  between  it  and  the  river, 
is  the  one  to  which  oar  attention  will  be  here  directed,  viz.  the  Soap- 
Worka  of  Mewis.  Uawea. 

This  factory  occupies  the  ute  where  Queen  Elizabeth's  Barge-House 
formerly  stood ;  a  building  wherein  the  state  barge  of  those  times  ap- 
pears to  hne  been  kept,  uid  to  have  undergone  the  neceesary  repain. 
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A  creek  ordock  of  some  kind  or  other  exUted,  into  wliicb  ibc 
barge  whs  brouglil,  but  of  which  no  vestiges  now  rciiiftin.     A  n. 
pathway  or  passage  leads  down  on  the  eastern  side  of  the  factory 
the  water's  edge,  and  is  known  as  '  Old  Barge-House  Stairs.' 
old  maps  of  London,  the  '  Old  Barge-Huuse '  is   indicated  as  esisi 
on  this  spot ;  but  about  a  century  ago  the  house  ceased  to  be  ni 
and  we  then  find  '  Old  Barge- House  Stairs '  indicated.      Aftei 
barge-house  wiis   removed,  a.  glass-factory  was  established  here 
about  seventy  or  eighty  years  ainee  the  manufacture  of  soap  was 
menced  at  this  spot. 

On  entering  the  outer  gates  of  the  factory,  we  find  ourselves  i 
open  court,  with  a  dwelling-liouse  immediately  on  the  left,  a  rtmgo  of 
low  buildings  on  the  right,  a  comi ting-house  and  offices  nearly  in  front, 
and  adjacent  to  the  latter  the  entrance  to  the  main  builditigs  of  the  fac- 
tory. In  the  open  court  may  generally  be  eeea  waggons  and  carts, 
laden  either  with  the  raw  materials  from  whence  soap  and  candles  are 
to  be  made,  or  with  the  manufactured  articles  about  to  leave  the  pre- 
mises. Ofthe  offices  and  counting-house  we  need  say  nothing;  they 
contain  the  usual  arrangements  for  the  partners  and  clerks  in  the  csl»- 
blishment.  Contiguous  to  these  offices  is  a  small  laboratory  fitted  up 
with  a  furnace,  a  sand-bath,  a  distilling  apparatus,  and  other  convent 
ences  for  conducting  the  chemical  analysis  of  soap,  and  for  making  ej 
perinients 'incidental  to  the  manufacture.  The  manufacture 
conducted  in  the  warehouses  westward  and  northward  of  the  offices;^ 
the  candle  department  eastward ;  and  we  will  glance  first  through  the 
former,  and  afterwards  through  tlie  latter. 

The  building  in  which  the  main  operations  of  the  soap  manufacturv 
are  carried  on,  and  which  is  represented  in  our  frontispiece,  covers  a 
large  area  of  ground,  and  is  nearly  filled  with  coppers  and  vcssela  of 
considerable  dimensions.  It  is  technically  known  in  the  factory 
'  Copper-side ;'  but  we  shall  perhaps  he  better  understood  if  we  tern' 
it  the  '  boiling-house.'  As  we  pass  along  the  central 
building  from  south  to  north,  we  have  on  tlie  right  hand  a  range 
coppers  or  boilers,  nearly  a  dozen  in  number,  and  averaging  about 
eight  or  ten  feet  in  diameter,  the  height  being  between  four  and  five. 
These  coppers  are  filled  with  soap  or  the  materials  for  its  formation, 
in  various  stages  of  progress.  In  one  the  soap  is  nearly  in  a  finished 
state,  and  is  about  to  be  removed ;  in  another,  the  ingredients  are 
ing,  and  sending  up  a  profuse  volume  of  steam ;  into  a  tliird  a  su] 
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of  alkaline  liquor  is  being  conducted,  from  vats  wherein  it  is  prepared ; 
from  a  fourth  the  spent  le^  or  liquor  ia  being  pumped,  afler  having 
imparted  its  alkaline  property  to  the  soap ;  some  are  for  '  mottled ' 
soap,  some  for  '  yellow,'  some  for  '  white  '  or  '  curd '  soap.  According 
ti)  the  time  when  the  '  boiling-house '  is  visited,  so  will  these  opera- 
tions vary,  but  in  general  the  contents  of  the  coppers  show  the  soap  in 
many  different  degrees  of  formation.  These  coppers,  as  in  many  other 
instances,  are  oddly  termed,  for  they  are  In  reality  iron  vessels  sur- 
rounded with  brick.  No  flues  or  fires  of  any  kind  are  connected  with 
them ;  the-boilers  being  heated  by  steam,  constantly  passing  from  a  large 
boiler  which  supplies  all  these  vessels,  and  which  is  situated  hi  another 
part  of  the  factory.  The  introduction  of  the  n)»thod  of  heating  by 
steam  instead  of  (ire,  in  soap -factories,  Bugar-reHneries,  and  other  esta- 
blishraents,  ia  one  of  the  most  important  improvements  of  modem 
timca  ;  economi2ing  apace  and  fuel,  maintaining  an  equable  tempera- 
ture^ and  lessening  the  liability  to  accidents  by  fire.  In  each  copper 
is  a  pump,  for  removing  the  spent  ley  at  a  particular  period  in  the 
process. 

Along  the  left  hand  of  the  avenue,  through  the  boiling-house  and 
opposite  the  boilers,  is  a  row  of  alkali  vat«,  in  which  the  alkali  is 
brought  into  a  purified  and  liquid  state.  The  alkali  employed  in  soap- 
making,  and  which  ia  a  crude  carbonate  of  soda  ar  of  potash,  is  brought 
to  the  factory  as  a  dry  greyish  powder ;  but  before  it  can  be  used  in 
the  manufacture,  the  carbonic  acid  must  be  removed  from  the  alkali, 
leaving  the  latter  in  acauslic  state.  This  we  shall  explain  furtheron; 
but  we  here  merely  observe,  that  the  vats  in  which  this  purification 
takes  place  are  situated  a  few  feet  to  the  left  of  the  boiling'Coppers, 
and  tl)at  a  shoot  or  trou^  conducts  the  liquid  alkali  from  the  vats  to 
the  coppers. 

Adjoining  the  boiling-house  on  the  lefl  is  a  passage  leading  down  to 
the  river,  throngli  which  is  conveyed  the  carbonate  of  lime  resulting 
from  the  purification  of  tlie  alkalis,  a  residuum  which  is  extensively 
used  as  a  manure  on  stiff  lands,  and  of  which  a  considerable  quantity 
has  been  shipped  to  the  Wert  Indies  since  the  abolition  of  slavery.  Its 
beneficial  effect  is  much  increased  by  the  small  quantity  of  alkali  and 
salt  which  it  contains ;  and  very  interesting  accounts  hfive  been  pub- 
lished at  various  times,  exhibiting  the  effect  of  this  manure  on  parti- 
cular pbnts.  On  the  right  of  the  boiling-house,  and  communicating 
with  it  by  a  door,  is  the '  frame-room,'  to  which  the  soap  is  conveyed 
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ailer  being  made ;  the  name  of  frame  being  given  to  the  yessel  or 
receptacle  into  which  the  made  soap  u  poured,  and  in  which  it  remains 
till  cold.  The  frame-room  is  full  of  these  receptacles,  nearly  a  hun- 
dred and  fifty  in  number,  lying  in  ranks  or  rows  side  by  side,  and  the 
rows  opposite  each  other.  In  walking  between  Uiese  rows  of  frames, 
we  see  in  one  place  a  man  filling  a  frame  with  liquid  soap;  in  another, 
men  taking  a  frame  to  pieces  after  the  solidifying  of  the  soap ;  in  a 
third,  other  men  cutting  up  a  mass  of  hardened  soap  into  slabs. 

Near  the  frame-room  is  a  range  of  ware-rooms,  in  which  the  slabs  of 
soap  are  cut  up  into  bars,  and  then  piled  up  in  tiers,  like  bricks  in  a 
wall.  If  ^  cleanliness  is  next  to  godliness,"  according  to  the  old  adage, 
we  ought  to  have  very  pleasant  thoughts  while  passing  between  these 
walls  of  soap— here  'mottled' — there  'yellow' — in  another  part 
*  curd,'  and  so  on ;  but  the  truth  is,  that  the  odour  from  such  a  mass 
of  soap,  and  the  unavoidable  absence  of  cleanliness  in  the  manufacture, 
somewhat  disturb  the  pleasure  of  contemplating  the  ulterior  purpose 
to  which  the  soap  is  to  be  n])])lied. 

In  other  parts  of  the  fftctory  are  placed  the  lx)iling-hou8e  for  soft- 
soap,  and  warehouses  connected  with  it.  The  soft-soap  copper  is 
heated  and  managed  in  the  same  manner  as  the  coppers  for  the  hard 
soap,. and  holds  fourteen  or  fifteen  thousand  i)ounds  of  soap.  As  this 
kind  of  soap  is  not  of  such  consistence  as  to  enable  it  to  be  cut  into 
slabs  or  bars,  it  is  ])ackcd  in  barrels  and  sent  from  the  factory  in  a 
p^ty  or  semi-fluid  state.  In  connection  with  this  part  of  the  factory, 
too,  are  six  or  eight  vats  for  decarl)onizing  and  purifying  the  carbo* 
nate  of  potash  used  as  the  alkali  fur  soft  soap.  Some  factories  are 
built  on  such  a  regular  plan,  that  the  visitor  retains  a  clear  notion  of 
the  relative  positions  of  the  several  parts  ;  but  in  the  present  case  the 
connecting  doors,  passages,  and  stories,  between  one  part  of  the  factory 
and  another,  arc  so  tortuous  and  perplexing,  that  we  cannot  be  pro- 
perly topogrnpliical  in  our  details.  We  can  only  say,  therefore,  in  re- 
spect of  other  parts  of  the  soap  department,  that  in  one  place  is  a  store- 
room or  warehouse  for  tallow ;  in  another,  a  similar  depository  for  al- 
kalis ;  in  a  third,  for  resin  (an  important  ingredient  in  yellow  soap) ; 
inVfourth,  for  oil ;  in  another  for  '  kitchen-stuff,'  an  ingredient  in 
the  commoner  kinds  of  soap.  Tliere  is  one  room  in  which  barrels  of 
palm-oil  are  kept,  and  in  which  the  oil — solid  in  our  climate— is  melted 
out  of  the  cask  through  the  bung-hole  by  means  of  steam.  In  another 
spot  the  oil  thus  melted  is  purified  and  bleached,  and  brought  into  a 
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state  fit  for  the  soap  manufacture.  Other  rooms,  or  portions  of  rooms, 
are  devoted  to  various  subsidiary  processes  relating  to  the  soap  manu- 
£Eu;ture,  but  to  which  no  particular  notice  need  here  be  paid. 

After  having  visited  the  various  portions  of  the  soap  department, 
we  glanced  through  the  candle  department,  which,  although  much  less 
considerable  in  size,  presents  many  ingenious  arrangements  and  many 
curious  applications  of  the  division  of  labour.  The  principal  room  in 
this  department  is  that  in  which  the  *■  dip '  or  '  store '  candles  are  made, 
and  which  we  may  perhaps  term  the  '  dipping-room.'  This  is,  to  the 
eye  of  a  stranger,  the  most  singular-looking  room  in  the  factory.  It  is 
of  considerable  height,  having  two  stories  or  floors,  one  extending  over 
the  bottom  in  the  usual  way,  and  the  other  forming  a  kind  of  gallery 
round  the  four  sides,  at  the  height  of  about  twelve  feet  from  the  floor. 
An  inclined  plane  leads  down  from  the  gallery  at  one  end  to  the  floor 
at  the  other,  consisting  of  a  platform  with  ledges  of  wood  at  distances 
of  about  a  foot  asunder,  forming  a  kind  of  an  apology  for  a  flight  of 
stairs :  it  is,  indeed,  a  kind  of  staircase,  such  as  is  used  by  ship-builders 
to  ascend  the  sides  of  a  ship,  and  is  adapted  by  the  stnallness  of  its 
angle  of  elevation  for  the  ascent  of  persons  carrying  loads.  The 
floor  or  ground  of  the  room  is  devoted  to  the  manufacture  of  the-  can- 
dles, and  the  gallery  to  some  subsequent  operations.  Along  the  middle 
of  the  floor  is  a  row  of  cisterns,  filled  with  tallow  in  a  hot  and  melted 
state,  which  is  kept  at  a  proper  temperature.  Around  the  room  on  all 
four  sides,  and  distant  a  few  feet  from  the  cisterns,  are  reservoirs  or 
vessels  of  melted  tallow,  filled  from  the  central  cisterns,  and  consumed 
in  the  process  of  making  candles.  Between  and  above  arc  candles,  or 
the  skeletons  of  candles,  hanging  in  thousands — some  having  had  only 
a  single  garment  of  tallow  to  cover  the  nakedness  of  the  wicks ;  some 
more  plentifully  coated;  and  some  nearly  in  a  finished  state.  On 
three  sides  of  the  room  men  are  making  candles  by  the  aid  of  the  ma- 
chines which  we  shall  speak  of  by  and  by ;  while  in  other  parts  of 
the  room  other  men  are  '  dipping  '  according  to  the  method  in  use  be- 
fore the  invention  of  the  machines.  In  one  place  a  man  is  replenish- 
ing the  supply  of  hot  tallow  in  his  dipping  cistern,  from  the  cisterns  in 
the  middle  of  the  room ;  in  another,  is  a  boy  removing  the  made  can- 
dles from  the  machines,  and  fitting  on  a  new  supply  of  wicks ;  while 
other  men  and  boys  are  busied  in  various  parts  of  the  manufacture. 

On  ascending  the  inclined  plane  to  the  gallery,  we  see  near  the  outer 
edge  of  the  gallery  candles  hang^g  on  sticks;  and  round  the  gallery. 
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r.i'Xi  tl)<?  wall,  are  a  s<*riet  of  work-benches,  or  tmbles,  at  each  of  which 
R  man  am)  a  hfty  arc  en«?af^ed,  the  one  to  weigh  the  candies,  according 
fia  ihey  are  •  ei^ht*,'  *  tern?,'  *  twelve*,'  &c.,-^enoininations  too  well 
known  to  nee«i  explanation  ;  and  the  other  to  fasten  the  candles  on  a 
f>trinfr.  In  a  small  rrxim  attached  to  the  candle  department  is  kept  the 
store  of  riiffheit  for  making  rushlights :  they  are  gathered  in  J.«ancafthire, 
and  are  brought  to  town  in  bundles  weighing  a  few  pounds  each.  In 
another  room  arc  sacks  or  bags  filled  with  cotton,  wound  up  in  balls 
of  about  three  pounds  weight  There  is  also  a  beautiful  machine,  at 
wliich  a  man  is  engaged  in  making  wicks  for  ^ mould'  and  ^dip*  can- 
dles. A  third  rcxmi,  larger  than  those  just  alluded  to,  is  the  ^  mould- 
room,'  in  which  the  mould  candles  are  made  by  the  aid  of  an  elaborate 
and  ingenious  machine.  Connected  with  the  candle  department,  also, 
arc  tlie  re({uisite  stores  and  wareroonis  for  tlie  commercial  arrange- 
ments of  the  rstaldishmont. 

Hfsides  tlie  various  buildings  and  rooms  l)olonging  ]inrticularly  to 
the  fviaj)  or  candle  departments  of  the  factory,  there  are  mechanical 
and  other  arrangements  of  a  general  kind,  whicli  ni'cd  not  much  de- 
scription. In  convenient  parts  of  the  factory  are  two  steam-engines  of 
different  horse-power.  Near  these  is  a  blacksmith's  shop,  for  the  re- 
pair and  adjustment  of  various  kinds  of  iron-work  uj-e<l  in  the  factory. 
The  smoke  from  the  different  Hues  and  funiaces  is  conducted  into  a 
Fcpiare  or  rather  pyramidal  chimney  of  large  dimetisions.  A  carpen- 
ter's slio])  furnishes  the  conveniences  for  making  packing-cases,  l>oxe8, 
&c.  for  the  commercial  department.  I^astly,  and  perhaps  to  the  manu- 
facturers the  least  pleasant  of  all — there  are  rooms  and  offices  fittcfl  up 
for  the  Kxcise-oflicerfj,  one  or  more  of  whom  are  in  the  factor}'  day 
and  night. 

It  is  a  great  blot  ujion  the  fiscal  arrangements  of  this  country,  and 
one  which  seriously  affects  the  manufacture  of  malt,  of  glass,  of  soap, 
and  many  other  articles,  that  in  order  to  collect  the  dutii*s  levied  on 
these  commoclities,  the  officers  of  the  Excise  are  empowered  to  control, 
as  it  were,  every  step  of  the  processes,  and  to  regulate  the  extent  to 
which  any  improvement  in  the  operations  may  be  carried.  It  is  not 
the  amount  of  duty  collected  to  which  we  here  refer;  this  is  another 
subject :  it  is  the  mode  of  collection  which  is  so  objectionable,  by  im- 
posing impolitic  checks  to  the  natural  course  of  improvement  in  ma- 
nufacturing processes.  Considerable  ameliorations  have,  within  a 
recent  period,  been  made  in  the  mode  of  collecting  the  revenue,  and 
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the  survey  of  the  premise!  of  soap  manufacturera;  and  it  is  probable 
that  by  degrees  every  iacility  consistent  with  the  security  of  the  re- 
venue will  be  afforded  for  tbe  introduction  of  improvements  and  the 
protection  of  tbe  fair  trader. 

While  on  this  point,  there  are  a  few  facts  which  may  be  adverted  to 
respecting  the  effects  of  imposts  of  this  kind.  Tbe  fair  trader  is  doubly 
injured  hy  them  :  be  is  injured  by  the  reduction  he  is  obliged  to  sub- 
mit to  in  the  price  of  bis  commodity,  in  consequence  of  tlie  competi- 
tion with  the  smuggler;  and  almost  lo  a  greater  degree  from  the  re- 
strictions which  are  necessarily  imposed  upon  him  for  tbe  protection 
of  the  revenue.  These  oblige  him  to  manufacture,  not  according  to 
his  judgment,  but  as  directed  by  law  ;  the  ignorant  and  intelligent  are 
thus  placed  upon  the  same  footing,  and  the  dishonest  or  fraudulent 
trader  is  in  a  more  advantageous  position  tbuo  either.  The  success 
which  has  attended  the  reduction  of  the  duty  on  soap  from  28/.  to  14/. 
14^,  per  ton  proves  the  truth  of  tbeae  observations ;  and  could  this 
amount  be  further  reduced,  it  is  probable  that  in  a  short  time,  hy 
lessening  fraud  and  increasing  consumption,  a  larger  revenue  would 
be  produced.  The  quantity  of  soap  charged  with  duty  fur  hoTtxe  con- 
mmption  had  been  decreasing  from  t82S  to  1832,  the  year  preceding 
the  reduction,  when  the  duty  was  charged  upon  91,000,000  lbs.  In 
1834,  the  year  after  tbe  reduction,  it  increased  to  104,196,000  lbs., 
showing  an  increase  of  14  per  cent,  in  two  years.  It  has  since  gradually 
increased  to  127,000,000  Iba.  in  1840.  This  quantity,  however,  it  is 
believed,  does  not  indicate  accurately  the  total  quantity  made.  The  po- 
pulation of  Great  Britain  is  now  18,540,000.  The  mostaccurate  calcu- 
lations prove  that  the  consumption  of  soap  in  the  families  of  artisans 
earning  from  twenty  to  thirty  sbillings  per  week  is  10  lbs.  per  bead 
per  annum,  and  in  families  above  this  class  from  12  lbs.  to  25  lbs.  per 
head.  Now,  the  quantity  used  per  head  in  1840  was  GJ  lbs.,aamHller 
quantity  than  is  used  in  workhouses  or  prisons,  or  than  is  allowed  to 
soldiers;  butif  half  only  of  the  population  are  in  sucb  circumstances. 
as  to  use  the  quantity  ascertained,  hy  very  extended  inquiry,  to  b& 
used  by  artisans,  and  making  no  allowance  for  the  extra  quantity  used 
hy  tbe  other  classes,  we  are  driven  to  tbe  conclusion  either  that  nearly 
one-half  of  our  population  use  no  soap,  or  that  a  very  large  quantity  is 
made  and  not  charged  with  duty.  Many  facts  of  this  kind  ore  engag- 
ing the  attention  of  the  Excise,  with  a  view  to  the  introduction  of  im- 
provements into  Ihe  system. 

I  3 
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There  is  a  curious  account  of  this  trade  in  a  amall  pamphlet,  printed 
for  Nicholas  Bourne,  in  1641,  entitled  ^  A  Short  and  True  Narrative 
concerning  the  Soap  Business.'     It  contains  an  account  of  a  patent 
granted  to  a  Company  for  the  exclusive  manufacture  of  soap,  under 
the  title  of  the  '  Governor,  Assistants,  and  Fellows  of  the  Society  of 
Soapmakcrs  of  Westminster '  (1622),  on  condition  of  their  paying  to 
his  Majesty  4/.  per  ton  on  5000  tons  annually.     The  manu^ncturers  of 
that  day  (twenty  in  number)  refused  to  join  and   acknowledge  this 
Company ;  whereupon  the  Company  obtained  a  proclamation  forbid- 
ding, amongst  other  things,  the  sale  of  soap  which  had  not  been  assayed 
by  the  Company.      An  information  was   then   exhibited  in  the  Star 
Chamber  (1633)  against  sixteen  Liondon  makers  for  opposing  and  af- 
fronting the  letters  patent ;  to  which  the  defendants  pleaded  and  de- 
murred, &c.,  and  after  much  discussion   (alUthe  defendants  having 
been  committed  to  prison  for  having  put  in  their  answer  one  day  too 
late)  the  judges  certifipd  "  all  the  answer  except  the  first  four  words 
and  last  ten  as  fit  to  be  expunged  ;"  and  it  was  decreed  that  the  de- 
fendants be  imprisoned  during  his  Majesty's  pleasure,  and  fined  in  va- 
rious sums  from  1500/.  to  500/.    All  were  sent  to  prison.    Fourteen  re- 
mained there  for  forty  weeks,  and  two  died  in  prison,     lliese  tyran- 
nical acts  were  followed  by  various  proclamations  and  orders  in  council 
restricting  the  manufacture  of  soap  except  by  the  patentees,  and  fixing 
the  price  at  which  soap  should  be  sold,  and  the  materials  from  which 
it  should  be  made.     In  1635  many  other  soapmakers  were   committed 
to  prison,  and  greater  power  was  given  by  proclamation  to  the  paten- 
tees upon  their  covenanting  to  pay  61.  per  ton  on  5000  tons  annually. 
In  a  short  time,  however,  the  patentees,  having  "  vexed  the  whole 
kingdom  with  their  soap  for  three  years,"  obtained  a  warrant  from  his 
Majesty  (1637)  for  40,000/.  for  giving  up  the  patent,   and  3000/.  for 
their  houses,  and  obliged  the  soapmakers  of  London  to   pay  them 
20,000/.  for  their  materials,  so  that  they  might  have  use  of  their  trade 
again,  of  which  they  had  been  deprived.     Little  is  known  of  the  trade 
from  this  time  to   1 704,  when  Queen  Anne  imposed  the  first  Excise 
duty.     Several  pamphlets  and  statements,   on  half  sheets,  are  to  be 
found  in  the  British  Museum,  containing  petitions  to  be  relieved  from 
taxes,  &c.,  but  there  is  no  account  of  the  quantity  manufactured. 

But  we  must  quit  statistics,  and  return  to  the  factory.  Having  no- 
ticed the  arrangement  of  coppers,  boilers,  engines,  frames,  moulds, 
cisterns,  pumps,  &c.,  it  may  be  well  to  give  a  brief  sketch  of  the  opera- 
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tioiu  conducted  therein,  and  of  the  steps  by  which  certain  nw  nute- 
riala  are  converted  into  the  well-known  forms  of  soap  and  candles. 
Strictly  speaking,  there  is  a  great  deal  of  chemical  nicety  involved  in 
the  manufacture,  both  in  theory  and  practice ;  but  this  is  not  the  place 
where  such  matters  can  be  conBigtently  treated  in  ascientitic  manner. 

Soap  is  designated  in  the  '  Penny  Cyclopedia'  as  a  compound  de- 
rived from  the  union  between  fat  or  oily  substances  and  alkalis ;  and 
the  nature  of  iis  formation  is  expressed  in  the  following  terras;— "It 
has  been  found  by  Chevreul  that  different  varieties  of  fatty  matter 
consist  chiefly  of  two  parU :  one  hard,  to  which  he  gave  the  name  of 
stearin ;  and  the  other  soft,  which  he  termed  olein.  He  also  disco- 
vered that  stearin  is  composed  of  stearic  acid,  and  a  peculiar  principle, 
which,  on  account  of  its  sweet  taste,  he  named  glycerin.  When,  in 
the  manufacture  of  soap,  an  alkali  (eoda,  for  example)  is  heated  with 
tallow,  the  soda  gradually  dislodges  the  glycerin  from  combination 
with  the  stearic  and  oleic  acids,  and  by  combining  with  them,  forms 
aoap,  or,  in  other  words,  a  compound  of  steorate  and  oleate  of  soda,  and 
the  glycerin  remains  in  solution,"  That  the  manufacture  of  this  sub- 
stance from  the  two  classes  of  ingredients  here  mentioned  has  been 
long  known  is  sufficiently  indicated  by  a  circumstance  mentioned  by 
Mr.  Parkes  in  his '  Chemical  Essays :' — "  On  examining  the  excavationa 
that  were  made  on  the  spot  where  this  famous  city  (Pompeii)  formerly 
stood,  a  complete  soap-boiler's  shop  was  discovered,  with  soap  in  it, 
which  had  evidently  been  made  by  the  combination  of  oil  and  alkalL 
This  soap  was  still  perfect,  though  it  had  been  manufactured  more  than 
seventeen  hundred  years." 

As  there  are  many  kinds  of  fat  and  oil,  and  two  very  distinct  kinds  of 
alkali  employed,  it  naturally  follows  that  the  soap  will  possess  different 
qualities,  and  present  different  appearances,  according  to  the  ingredients- 
Mottled  soap  is  made  from  tallow,  soda,  a  little  '  kitchen.  stutT,'  a 
minute  quantity  of  salt,  and  water.  Its  analysis  is — alkali,  G-5 ; 
grease,  62-5;  water,  31-0:  total,  100.  The  tallow  principally  em- 
ployed in  the  soap  factories  of  England  is  brought  from  Russia,  and  is 
exported  from  thence  in  a  aoUd  state  in  barrels.  So  large  a  quantity 
of  this  subatanee  is  used  in  England,  that  about  tliirteen  hundred  thou- 
sand  cwts.  are  imported  every  year,  yielding  to  the  revenue  some wheA 
about  two  hundred  thousand  pounds  sterling.  This  supply  is  obtained 
principBllj  from  Russia,  five-aevenths  of  whose  exported  tallow  are 
sent  to  England.     The  tallow  arrives  in  this  country  in  a  tolerably 
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pure  state,  and  requires  no  preparation  previous  to  its  employment  in 
making  soap.  The  heterogeneous  substance  known  to  domestic  ser- 
vants and  •  dealers  in  marine  stores '  by  the  name  of  kitchcn-slujf^  al- 
though very  impure,  is  capable  of  being  cleansed  and  refined,  and 
used  in  the  same  manner  and  for  the  same  purposes  as  tallow  :  it  is 
heated  in  a  copper,  strained,  and  otherwise  freed  from  the  extraneous 
substances  which  are  mingled  with  the  tallow.  It  is  only  in  the 
coarser  kinds  of  soap  that  this  material  is  used. 

The  alkali  used  for  mottled  soap  is  soda,  the  gradual  changes  in  the 
jiroduction  of  which  form  a  curious  episode  in  the  history  of  the  soap 
manufacture.  Although  the  form  in  which  the  alkali  is  used  by  the 
manufacturer  is  that  of  caustic  soda,  almost  or  entirely  free  from  any 
acids,  yet  the  state  in  which  it  is  sold  is  that  of  a  carbonate,  more  or 
less  mingled  with  impurities.  Barilla  and  kelp  were  until  lately  the 
only  sources  from  which  this  alkali  was  derived ;  the  one  of  foreign 
production,  and  the  other  British.  Barilla  is  a  kind  of  ash  obtained 
by  burning  a  South  European  plant  called  the  Salsola  soda^  which 
plant  is  cultivated  with  great  care  by  the  Spaniards  and  the  Italians. 
A  few  years  since  there  were  6000  tons  imported  annually  from  Spain, 
Sicily,  and  Sardinia ;  and  formerly  the  quantity  was  much  greater. 

Kelp,  another  form  of  the  carbonate  of  soda,  alluded  to  above,  is  the. 
ash  remaining  after  the  burning  of  sea-weed,  and  was  introduced  into 
the  London  market  fur  the  use  of  the  soap  trade  by  Mr.  Hawes,  tlie 
father  of  the  j)rescnt  proprietors  of  these  v/orks.  It  contains  only  a 
little  of  the  alkaline  salt,  but  a  large  quantity  of  common  ealt,  some 
salts  of  potash,  and  other  substances.  Previous  to  the  year  1822,  a 
duty  of  eleven  or  twelve  shillings  per  cwt.  being  laid  on  barilla,  a  con- 
siderable quantity  of  kelp  was  made  on  the  coasts  of  Ireland  >and 
about  a  century  ago  from  the  present  time  the  manufacture  was  begun 
in  Scotland,  where,  in  consequence,  the  land  in  certain  localities  by  the 
sea-shore  became  greatly  advanced  in  value,  very  large  annual  re- 
venues being  derived  from  estates  which  had  previously  been  wholly 
unproductive.  Dr.  M'Culloch  gives  a  graphic  account  of  the  kelp 
manufacture  in  its  most  flourishing  state: — "The  kelp  season  had 
now  commenced,  and  the  whole  shore  was  one  continued  line  of  fires ; 
fhe  grey  smoke  streaming  away  from  each  on  the  surface  of  the  water, 
till,  mixing  with  the  breeze,  it  diffused  its  odoriferous  haze  over  all 
the  surrounding  atmosphere.  .  .  The  weeds,  being  cut  by  the  sickle  at 
low  water,  are  brought  on  shore  by  a  very  simple  and  ingenious  pro- 
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cess.  A  rope  of  heath  or  birch  is  laid  beyond  them,  and  the  ends  be- 
ing carried  up  beyond  the  high- water  mark,  the  whole  floats  as  the 
tide  rises,  and  thus,  by  shortening  the  ropes,  is  compelled  to  settle 
above  the  wash  of  the  sea,  whence  it  is  conveyed  to  dry  land  on  horse- 
back. The  more  quickly  it  is  dried  the  better  the  produce ;  and  wlien 
dry  it  is  burned  in  coffers,  generally  constructed  with  stone,  sometimes 
merely  excavated  in  the  earth.  In  Orkney  the  latter  are  preferred. 
As  twenty- four  tons  of  weed  at  a  medium  are  required  to  form  a  ton 
of  kelp,  it  is  easy  to  conceive  tlie  labour  employed  for  this  quantity  in 
the  several  processes  of  cutting,  landing,  carrying,  drying,  stacking, 
and  burning." 

How  strangely  do  variations  in  one  branch  of  commerce  affect  tlic 
arrangements  of  another  !  Twenty  years  ago  common  table-salt  was 
sold  at  four  or  five  pence  per  pound ;  but  when  the  duty  was  wholly 
removed,  this  price  fell  to  one  halfpenny.  Manufacturers  imme- 
diately turned  their  attention  to  this  substance,  as  a  source  whence 
saleable  commodities  might  be  produced.  Common  salt  is  formed  of 
chlorine  and  sodium,  and  l9y  chemical  agency  the  two  can  be  separated, 
and  each  one  made  to  combine  with  some  other  substance.  Such  has 
been  the  case  in  respect  to  the  soda  used  in  the  soap-manufacture  :  by 
liar  the  greater  |)art  of  it  is  produced  from  the  sodium  which  forms  one 
of  the  ingredients  in  common  salt,  the  decomposition  of  which  in  suf- 
ficient quantities  to  supply  the  soap  and  glass  makers  has  for  some 
years  employed  large  capitals  and  many  hundreds  of  workmen.  This 
alkali,  or  '  white  ash,'  as  it  is  called,  made  from  salt,  has  driven  kelp 
and  barilla  out  of  use.  It  is  produced  by  treating  common  salt  in  a 
peculiar  manner  with  sulphuric  acid,  from  which  there  result  muriatic 
acid  and  sulphate  of  soda  :  this  sulphate  is  converted  into  a  carbonate 
of  soda  by  contact  with  carbon ;  and,  lastly,  the  carbonic  acid  is  driven 
from  the  carbonate,  leaving  the  soda  in  a  caustic  state,  and  forming, 
when  in  solution  with  water,  the  liquor  which  soapmakers  call  a  ley 
or  lye. 

The  ley  is  pumped  out  of  the  vats  into  the  boilers,  where  it  is  mixed 
with  the  requisite  quantity  of  tallow,  and  any  other  fatty  substance 
which  may  be  employed.  The  mixture  is  then  heated  by  steam,  and 
well  boiled,  an  attendant  stirring  the  mass  occasionally.  After  a  time 
the  tallow  is  found  to  have  combined  with  a  portion  of  the  ley,  in- 
cluding all  the  alkali,  and  the  remaining  or  spent  ley  is  then  of  no 
further  use  in  the  process.     It  is  pumped  up  from  beneath  the  soap  by 
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n  pump  whose  barrel  (lesi^endg  to  the  bottom  of  the  copper ;  and  a 
froah  supply  of  ley  ia  introduced.  Again  aiid  itgain  is  tliis  process  re- 
peated, new  leys  being  introduced  afier  the  spent  liquor  is  withdrawn, 
and  the  leys  being  used  in  a  stronger  or  more  alkaline  state  as  Uie 
proccaa  advances  towards  completion.  When  the  soap  IH  nearly 
finished,  that  peculiar  appearance  to  vrbich  it  owes  the  name  of 
*  mottled '  soap  is  given  to  it  by  sprinkling  upon  the  surface  a  small 
quantity  of  very  dense  and  strong  ley  :  this  percolates  slowly  tliruuf^ 
the  mass  of  soap,  and  leaves  in  its  track  those  dark -coloured  veinf 
which  constitute  mottling. 

When  the  tallow  and  alkali  have  completely  fornie<t  into  aoap,  aad 
have  attained  a  proper  consistency,  the  soap  is  laded  from  the  copfto* 
in  buckets  or  paih,  and  conveyed  to  the  frame-room,  where  it  ii 
poured  into  the  '  frames,'     Tliese  frames  liave,  until  witliin  the  li 


few  years,  been  made  wholly  of  wood,  but  cast-iron  frames  are  now 
occasionally  used.  The  wooden  frame  is  a  kind  of  well  or  ciateni| 
formed  of  a  pile  or  heap  of  frames  laid  one  on  another.     Each  aep^ 
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rate  put  conaista  of  a  roetaiigle  of  fbui  t«tn  of  wood,  m«aBiiTing  in- 
ternftlly  fortjr-five  inches  by  fifteen ;  and  theie  rectanglefl  are  laid  one 
upon  another  to  a  height  of  ten  or  twelve  feet.  The  bars  of  the  rect- 
angles are  so  neatly  squared  aud  smoothnl  as  to  fit  closely  one  upon 
another.  The  mottled  »oap  is  poured  into  these  firaraes  until  full, 
and  the  reallowed  to  remain  till  cold,  which  occupies  more  or  less  time, 
according  to  the  state  of  the  weather. 

^Vhen  the  mass  of  soap  u  cold  and  solidified,  some  iron  fastenings, 
with  which  the  rectangles  of  the  frame  were  firmly  bound  together, 
are  loosened,  and  the  rectangles  removed  one  by  one,  each  one  being 
lifted  off  die  mass  of  soap.  The  soap  is  then  presented  to  view  as  a 
compact  body,  whose  dimenoions  are  those  of  the  interior  cavity  of  the 
frame.  Some  of  these  masses  of  soap  weigh  three  or  four  thousand 
pounds  each.  The  next  process  is  to  cut  the  mass  into  slabs  or  slices 
about  three  inches  in  thickness.  To  effect  this  a  man  marks  the  sur- 
fiice  of  the  soap  with  parallel  lines,  by  means  of  sharp  points,  inserted 
in  a  gauge-stick ;  and  two  men  draw  a  piece  of  wire  through  the  soap 
in  the  direction  of  each  mark,  one  man  holding  the  wire  by  handles  at 
the  ends,  and  the  other  guiding  the  wire  to  the  proper  marks.     The 
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slabs  are  nest  taken  to  a  machine  in  the  form  of  a  hollow  box  open  at 
the  top,  with  vertical  crevices  passing  from  the  top  nearly  to  the 
bottom  of  two  opposite  udea.     The  slabs  being  ranged  borizoutally  in 
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this  box,  a  piece  of  wire  is  passed  down  eaeh  of  the  creTices  in  succes- 
sion, cutting  through  the  slabs  in  its  progress.  As  the  crevices  are 
about  three  inches  apart,  it  follows  that  'the  slabs  are  cut  into  bars 
about  throe  incites  wide  and  the  same  in  depth,  the  length  being  about 
fifteen  inches.  These  are  the  bars  in  which  soap  is  sold  in  the  sho])s. 
After  the  cutting,  the  bars  of  soap  are  piled  one  upon  another  in  the 
form  of  a  wall,  and  kept  in  that  state  for  a  certain  time  until  required 
to  be  removed  from  the  factory. 

For  curd  or  white  soap  the  same  general  description  will  suffice  as 
applies  to  mottled,  with  some  minor  exceptions.  As  its  whiteness  is 
one  of  its  chief  characteristics,  the  tallow  is  selected  with*  more  care, 
and  no  ingredients  arc  introduced  which  will  be  liable  to  deteriorate 
the  colour.  The  process  of  mottling  is  in  this  case  dispensed  with ; 
but  the  general  outline  of  processes,  such  as  the  decarbonizing  of  the 
alkali,  the  melting  and  boiling  of  the  ingredients,  the  framing,  the 
cnttnig,  &c.,  is  much  tlic  same  as  in  the  manufacture  of  mottled  soap. 

Yellow  soap  is  less  expensive  than  white  or  mottled ;  and  it  owes 
this  cheapness,  as  well  as  its  colour,  and  certain  properties  which  it 
possesses,  to  the  large  employment  of  palm-oil  and  resin  in  its  compo- 
sition. Although  resin  is  in  appearance  very  different  from  tallow,  yet 
it  possesses  the  same  property  of  melting  and  combining  with  an  alkali, 
and  furniing  a  soap  by  the  combination.  The  analysis  differs  little  in 
pure  soap  from  that  of  mottled,  and  consists  generally  of  6  alkali,  62 
grease,  32  water.  Inferior  soap,  although  in  appearance  nearly  tlie 
Fame,  contains  from  10  to  20  per  cent  more  water — a  fact  which, 
if  generally  known,  would  lessen  the  attractions  of  **  cheap  soap."  The 
nature  and  source  of  the  resin  employed  arc  simply  as  follows: — From 
several  species  of  the  pine-tree  there  exudes,  when  an  incision  is  made, 
a  grey-coloured  semi-fluid  substance,  known  in  commerce  by  the  name 
of  turpentine.  This  turpentine  has  the  distinctive  names  of  Venice, 
Strasburg,  Carpathian,  Canada,  Cyprus,  and  common  turpentine,  ac- 
cording to  the  countries  whence  it  is  brought,  and  the  species  of  pine 
from  which  it  exudes.  By  distillation  common  turpentine  yields  the 
oil  or  essence  of  turpentine,  and  the  solid  residue  constitutes  resin. 

Palm-oil  is  obtained  from  the  oil-palm  of  Guinea,  cultivated  in  ihe 
western  parts  of  Africa.  The  fruit  of  this  tree  is  ovoid,  about  the  size 
of  a  pigeon's  egg,  with  its  outer  fleshy  covering  of  a  golden  yellow 
colour.  Tiie  oil  is  obtained  by  bruising  the  fleshy  part  of  the  fruit, 
and  subjecting  the  bruised  paste  to  boiling  water  in  wooden  mortars : 
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an  oil  of  an  orange-yellow  colour  separates,  which  concretes,  when 
cool,  to  the  consistence  of  butter,  and  has,  when  fresh,  the  smell  of 
violets,  and  a  slightly  sweetish  taste.  The  Africans  use  this  oil  in 
cookery,  and  for  anointing  the  body;  but  when  imported  into  England 
it  is  used  in  soap-making,  in  perfumery,  and  in  medicine,  for  which 
purposes  two  or  three  hundred  thousand  cwts.  are  used  annually.  When 
brought  to  the  soap-factory  it  is  in  casks  in  a  solid  state,  and  the  mode 
adopted  for  extracting  it  is  to  place  the  cask  over  a  trough  with  its 
bunghole  downwards,  and  to  pass  a  steam-pipe  into  the  cask,  by  which 
means  the  palm-oil  is  brought  to  a  liquid  state  and  made  to  flow  out  of 
the  cask.  The  oil  is  afterwards  conveyed  to  a  vat,  where  it  is  bleached 
by  a  chemical  process.  The  use  of  this  oil  in  soap,  or  wherever  it  can 
be  introduced,  is  a  matter  of  almost  as  much  importance  to  the  philan- 
thropist and  the  statesman  as  to  ■  the  soap-manufacturer.  The  latter 
looks  at  it  metely  as  a  good  and  cheap  ingredient ;  the  philanthropist 
may  view  it  in  respect  to  its  African  origin,  as  a  powerful  instrument  in 
the  abolition  of  the  traffic  in  slaves ;  the  statesman  may  feel  that  it 
secures  to  our  manufacturers  a  lucrative  barter  trade,  free  from  the 
fiscal  regulations  which  impede  our  commerce  with  old  states.  Every 
cargo  of  palm-oil  bought  with  our  manufactures  will  tend  to  introduce 
among  Uie  Africans  a  taste  for  traffic  free  from  the  horrors  of  human 
barter. 

The  mode  of  preparing  the  alkali  for  yellow  soap,  the  process  of 
melting  and  boiling  it  with  the  tallow  and  resin,  and  the  general  rou- 
tine of  manufacture,  differ  but  little  from  those  relating  to  mottled 
soap.  The  frames  used  are,  however,  very  different  They  are  made 
of  five  pieces  of  cast-iron  :  one  for  the  bottom,  two  for  the  sides,  and 
two  for  the  ends.  By  a  simple  mode  of  fastening  at  the  edges,  th» 
whole  can  be  quickly  put  together,  so  as  to  form  a  sort  of  well  or 
cistern,  between  four  and  five  feet  high,  forty-five  inches  long,  and  fif- 
teen wide.  Into  these  frames  the  yellow  soap  is  poured,  the  contents 
of  each  being  about  fifteen  cwt  These  frames  are  not  only  put  toge- 
ther and  taken  to  pieces  with  more  ease  than  the  wooden  frames,  but 
the  iron  being  a  good  conductor  of  heat,  the  process  of  cooling  is  ef- 
fected more  rapidly.  The  cutting  of  yellow  soap  into  slabs  and  bars 
is  effected  in  the  same  way  as  that  of  mottled. 

Soft  soap,  a  commodity  which  is  almost  exclusively  used  in  the 
woollen  manufacture,  differs  considerably  from  hard  soap  in  its  ingre- 
dients, its  consistence,  and  its  general  appearance.     Both  the  alkaline 
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■nd  the  oleaginous  mgredients  are  different  Drom  those  employed  in 
hard  aoaps ;  ainee  potash  is  employed  instead  of  soda,  and  oils  are  more 
largely  UMed  than  tallow.  This  soap,  when  of  good  quality,  consists 
of  alkali  9,  oil  and  tallow  42,  water  49;  total,  100.  The  potash  em- 
ployed in  the  soap  manufacture  is  hrought  principally  from  Canada  and 
the  United  States.  The  carhonate  of  potash  is  rendered  caustic,  that  is, 
free  from  carhonic  acid,  hy  a  process  similar  to  that  adopted  for  the 
soda  alkali ;  and  scTeral  of  the  vats  in  the  soap  fiictory  are  employed 
for  this  purpose. 

The  oils  employed  in  soft  soap,  whether  whale,  seal,  olive,  or  lin- 
seed, are  procured  in  the  usual  way,  from  the  hlubher  of  the  two 
former,  the  fruit  of  the  third,  and  the  seed  of  the  fourth,  and  need  no 
particular  description.  Nor  does  the  mode  of  combining  the  ingredi- 
ents to  form  this  kind  of  soap  require  any  lengthened  notice.  It  may, 
however,  l>e  remarked,  that  in>tead  of  supplying  successive  portions  of 
alkaline  ley  to  the  boiler,  and  pumping  out  the  spent  ley  at  intervals, 
the  whole  of  the  ley  is  mpplied  at  once,  and  kept  boiling  with  the  oils 
and  tallow  until  the  soap  is  nmde.  The  use  of  the  tallow  employed  is 
to  give  consistency  to  the  oil  soap,  the  general  quality  of  which  is  in- 
dicated by  the  gradual  formation  of  white  specks  throughout  the  soap, 
which  arise  from  the  combination  of  the  tallow  with  the  salts  of  potash. 
Soft  s<iap,  as  it«s  r.ame  imports,  has  a  consistence  which  renders  useless 
the  processes  (»f  framing  and  cutting  :  it  is  placed  in  barrels  or  casks, 
when  finished,  and  in  that  state  sent  from  tlie  factory. 

With  respect  to  the  large  variety  of  soaps  known  as  '  toilet,'  *  fancy/ 
or  '  perfumed '  soaps,  little  need  l>e  said  here.  They  are  generally 
mwie  from  good  white  soap,  which  is  remelted  and  modified  in  its  form 
md  appearance  by  perfumes  and  other  substances.  None  of  these 
fwicy  soaps  arc  made  at  these  works ;  they  are  cither  the  production 
of  persons  who  devote  their  attention  principally  to  the  manufacture, 
or  else  of  perfumers,  who  apply  the  fanciful  terms-^soap   a  la  rose,' 

soap    au  boiiquet,'  <  cinnamon  soap,'  *  Windsor  soap,'  ^  musk  soap,' 

almond  soap,'  &c.,  to  Uieir  manufactures. 

CANDLE-MAKING. 

Let  us  now  turn  our  attention  to  the  procewes  of  a  branch  of  art 

"c.nZ  « '"Z     •;;'*  5"*  '«""  '^^^  difficulties. 
Candles  can  be  made  fmn^ » 

temp«.tur«.  i,  in  a  «1W  Tu^?^  ^'  «ib.tance  which,  at  ordinary 
-f  -uiia  state:  wax,  spermaceti,  and  tallow  being 
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the  usual  substances  employed.  That  very  essential  part  of  a  candle — 
the  wick — performs  an  office  which  involves  a  scrap  of  philosophy  not 
always  well  understood.  The  wick  is  composed  of  a  dozen  or  more 
fibres  of  soft  cotton,  ranged  side  by  side,  and  having  just  sufficient 
twist  given  to  them  to  make  them  cling  together.  The  threads  are  not 
so  close  together  but  that  oil,  or  tallow,  in  a  melted  state,  will  ascend 
between  them,  by  virtue  of  that  capillary  attraction  which  will  cause 
a  piece  of  loaf-sugar  to  become  wet  throughout  if  placed  on  a  wet 
spot.  When  a  candle  is  lighted  the  heat  melts  the  upper  part  of  the 
tallow,  which  then  ascends  between  the  fibres  of  the  wick,  and  fur- 
nishes minute  streams  of  combustible  matter  as  fast  as  the  oxygen  of 
the  air  will  consume  it  in  the  form  of  flame.  The  current  of  air  con- 
stantly supplying  oxygen  to  the  flame,  also  performs  an  important  duty : 
by  keeping  the  outer  surface  of  the  tallow  cool,  it  causes  the  formation 
of  the  '  cup '  which  contains  the  melted  tallow  that  otherwise  would  run 
down  and  disfigure  the  candle,  and  render  it  unfit  for  use.  The  tallow, 
then,  is  the  combustible  matter,  and  the  wick  is  the  series  of  little 
tubes  through  which  it  ascends  to  the  flame. 

Wax-candles  are  not  made  at  the  factory  to  which  our  attention  is 
directed,  but  a  word  or  two  may  be  said  as  to  their  manufacture.  The 
wicks  being  cut  and  twisted,  a  set  of  them  is  suspended  over  a  basin 
or  vessel  of  melted  wax,  which  is  taken  up  by  a  large  ladle  and  poured 
from  time  to  time  on  the  tops  of  the  wicks.  The  melted  wax,  as  it 
flows  downwards,  adheres  to  and  covers  the  wicks  throughout  their 
lengtli.  This  is  repeated  imtil  a  sufficient  weight  of  wax  has  been 
gathered  upon  each.  After  the  candles  are  sufficiently  cool,  they  are 
rolled  upon  a  smooth  table  in  order  to  give  them  a  perfectly  cylindri- 
cal form,  and  are  then  polLshedi 

We  have  said  that  at  Messrs.  Hawes's  &ctory  there  is  a  very  inge- 
nious machine  for  making  mould  candles.  It  is  generally  known  tha£ 
candles  of  this  kind  occupy  a  medium  rank  between  wax  and  '  dip ' 
candles,  resembling  the  former  in  regoimrity  of  shape,  and  the  latter 
in  material.  Usually  mould-CBiidles  are  made  as  follows : — From  ten 
to  sixteen  cylindrical  pewter  moulds  are  placed  together  in  a  wooden 
frame,  so  that  their  upper  ends  terminate  in  a  kind  of  trough  common 
to  the  whole.  The  wicks  arc  inserted  and  kept  firmly  in  their  proper 
places  in  the  centre  of  each  cylinder  by  strong  wires.  The  frame 
being  then  placed  with  the  trough  uppermost,  the  moulds  are  filled 
with  melted  tallow,  and  are  placed  in  the  air  to  cool.     The  wires 
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hy  which  the  wicka  hare  been  fixed  are  then  withdrawn,  the  super- 
fluous tallow  is  removed  from  the  trongfa,  tnd  the  candles  arc  pulled 
out  of  the  mould*. 

In  the  machine  for  making  raould-candle«  JOMny  feature*  of  an  en- 
tirely difTerent  kind  arc  introduced.  The  wick,  instead  of  being  cut 
off  to  the  exact  length  required  for  each  candle,  is  wound  on  a  reel 
in  lengths  of  one  hundred  feet,  of  which  there  are  as  many  as  there 
arc  mould9.  In  a  kind  of  case  or  frame  are  enclosed  a  certain  number 
of  moulda,  with  a  reel  of  cotton  attached  to  eacli.  A  portion  of  cotton 
is  unwound  from  each  reel,  and  made  to  pass  through  a  mould,  the 
lower  end  of  which  is  only  large  enough  to  admit  of  the  passage  of 
the  wick,  and  is  held  in  its  place  by  a  pair  of  forceps.  The  frame  or 
case  is  then  brought  under  a  kind  of  box  or  cistern,  into  which  melted 
tallow  of  a  fine  and  pure  quality  is  poured.  By  turning  a  handle,  the 
melted  tsliow  is  allowed  to  flow  out  of  as  many  little  holes  as  there  are 
moulds,  and  thus  Ihc  moulds  become  filled.  As  the  moulds  fill,  a  man 
pulls  the  wick  in  each  mould  straight  and  uniform,  by  laying  hold  at 
the  lower  end.  ^Vhcn  one  set  is  filled,  the  frame  which  con tniiis  them 
is  wheeled  along  a.  kind  of  railroail,  and  another  is  filled  in  a  similar 
mnnner.  As  soon  as  the  tallow  has  solidified,  a  workman  disengages 
the  forceps,  and  scrapes  the  sujicrfluous  material  from  the  upjier  ends 
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of  the  moulds.  The  frame  is  then  turned  so  as  to  bring  the  moulds 
into  a  horizontal  position ;  and  by  &  beautiful  adaptation  of  machineiy, 
tlip  candles  are  forced  out  of  the  moulds  and  thrown  on  a  table  in  pa- 
rallel lines.  Tlie  wicks  in  these  candles  are  still  connected  with  the 
coils  of  cotton  wound  round  the  little  reels  in  the  frames  or  cases; 
bat  the  whole  are  severed  in  a  few  seconds  by  the  attendant  workman, 
when  the  candles  are  finiahed.  All  the  mould-frames  move  along  a 
double  line  of  railroad,  and  the  whole  of  the  arrangements  are  so 
judiciously  made  that  a  man  and  a  boy  can  manage  the  whole,  and  pro- 
duce a  surprising  number  of  mould-candles  in  a  short  time. 

The  common  '  dip '  or  '  store'  candles  are  made,  as  most  persona  are 
aware,  by  dipping  the  wicks  into  a  vessel  containing  melted  tallow,  a 
small  coating  of  which  adheres  to  the  cotton  fibres,  as  do  likewise  the 
subsequent  coatings  to  that  first  laid  on.  The  wicks  are  prepared  at  the 
factory  in  the  following  manner  : — Balls  of  cotton,  each  weighing  about 
three  pounds,  are  procured  from  Manchester  or  the  surrounding  dis- 
trict, the  cotton  being  previously  made  into  a  loose  roving  or  cord,  con- 
sisting of  a  dozen  or  more  threads,  slightly  cohering.  These  cords  (if 
we  may  so  term  them)  are  of  different  thicknesses,  according  to  the 
size  of  the  intended  wick :  Ute  wick  for  those  candles  known  as  '  eights,' 
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for  example,  containing  thirteen  cotton  threads.  A  great  number  of 
these  balla  are  carried  to  the  wick-making  machine,  and  put  into  a  box 
or  drawer.  A  man  takes  the  ends  of  all  these  balls,  doubles  a  portion 
of  each  cord  round  a  broach  or  stick,  and  b7  a  sharp  blade  (somewhat 
like  that  hj  which  tobacco  is  shred)  cuts  all  the  cottons  to  the  proper 
length  for  wicks,  giving  to  the  whole  of  them,  by  the  action  of  the 
machine,  a  slight  twist  before  he  removes  them.  One  stick-full  of 
wicks  being  thus  made,  another  is  prepared  in  a  similar  manner ;  and 
thus  the  preparation  of  wicks  proceeds  with  great  rapidity.  By  this 
machine  one  man  will  prepare  the  wicks  for  fourteen  or  sixteen  candle- 
makers.  The  wicks  for  some  candles  are  twisted  or  spun  in  a  parti- 
cular manner,  but  this  is  effected  at  the  cotton  manufactory. 

In  making  dip-candles  by  hand,  a  man  takes  three  broaches  or  sticks, 
each  containing  as  many  wicks  as  will  suffice  for  about  two  pounds  of 
candles,  and  holding  them  parallel  and  horizontal,  dips  die  wicks  into 
a  trough  of  melted  tallow.  This  he  does  two  or  three  times,  and  then 
lightly  draws  the  lower  ends  of  the  wicks  over  a  sloping  board,  to  re- 
move the  drainings  of  tallow.  These  three  broaches  are  hung  up  for 
the  tallow  to  dry  and  harden ;  another  set  are  similarly  treated,  and  so 
on.  When  the  first  dipping  or  '  lay '  is  dry,  the  coated  wicks  arc 
dipped  a  second  time ;  afterwards  a  third  and  a  fourth ;  the  number 
of  repetitions  depending  on  the  size  of  the  intended  candles,  and  being 
about  twelve  for  the  candles  known  as  *  twelves.' 

By  the  machines  now  employed,  however,  the  operations  are  greatly 
accelerated.  At  the  time  we  witnessed  the  processes  at  the  factory 
one  of  the  machines  was  employed  in  making  '  twelves,'  and  was  thus 
arranged  : — ^Twenty-four  candles  were  hung  on  each  broach  or  stick : 
thirty  broaches  were  ranged  side  by  side,  and  formed  an  assemblage 
called  a  *  frame ;'  and  thirty-six  of  these  frames  were  attached  to  or 
suspended  from  the  machine ;  so  that  tha  entire  number  of  candles  at- 
tached to  the  machine  amounted  to  nearly  twenty-six  thousand,  the 
whole  of  which  were  made,  by  one  man  and  a  boy,  between  six  o'clock 
in  the  morning  and  four  in  the  afternoon  of  the  same  day.  In  the  front 
of  each  machine  is  a  vessel  of  melted  tallow,  and  the  thirty-six  *  frames ' 
are  so  attached  to  the  machine,  that  each  can,  in  its  turn,  be  brought 
over  the  tallow  vessel,  and  the  candles  dipped  in  it.  A  piece  of  appa- 
ratus, called  a  *  wiping-board,'  is^  after  each  dipping,  ingeniously 
brought  down,  by  a  lever  moved  by  the  foot,  over  the  cistern ;  the 
ends  of  the  candles  are  wiped  on  it,  and  the  board  rapidly  re-ascends 
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to  its  former  position.  There  ire  two  varieties  of  dipping-machinea 
used  at  this  factor^ ,  diflering  somewhat  in  the  mechanical  arrangement 
whereby  the  '  frames  '  are  brought  over  the  melted  tallow,  but  similar 
in  respect  of  the  great  uiving  in  time  and  labour  occasioned  hy  their 
use.  When  the  candles  have  been  dipp^  a  sufficient  number  of  times 
(which  is  known  by  the  nse  of  a  kind  of  steelyard  or  balance- weight 
indicating  the  total  weight  of  all  the  candles  on  the  machine),  and  are 
properly  hardened,  they  Are  weighed  up  into  pounds,  and  hung  upon 
strings,  the  former  by  men,  and  the  latter  by  boys,  each  of  whom  ex- 
hibits great  dexterity  and  quickness  in  the  operation. 

Those  long  and  slender  candles  known  as  '  rush-lights  '  differ  only 
from  common  dip-candles  in  the  material  of  which  the  wick  is  made. 
Inslatd  of  fibres  of  cotton,  the  wicks  are  made  of  dry  rushes,  which 
have  a  loop  made  at  one  end  by  piercing  the  rush  with  a  sharp  instru- 
ment, and  an  Aen  cut  to  the  required  length  by  a  gauge  or  knife. 
The  dipping  is  conducted  much  in  the  same  manner  as  for  common 
candles,  except  that,  irom  the  comparatively  small  number  required, 
the  macbineis not  employed.  Taking  the  'moulds,'  'dips,'  and 'rush- 
lights '  togedier,  there  have  been  as  many  a  twenty  millions  of  candles 
made  in  this  factory  in  one  year. 
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Gay,  the  author  of  the  well-known  *  Fables,'  published,  .somewhat 
above  a  century  ago,  a  lively  work  under  the  title  of  *  Trivia,  or  the 
Art  of  Walking  the  Streets  of  London ; '  in  which  he  thus  addresses 
the  ^^ slioe-blacksy**  an  important  fraternity  at  that  time: — 

**  Go,  thrive :  at  •ome  frequented  corner  •tand  ; 
TliU  bnish  I  give  thee,  groap  it  iu  thy  hoiid ; 
Temper  the  fout  within  this  vase  of  oil, 
And  let  the  little  tripod  aid  thy  toil ; 
On  this  methinks  I  sec  the  walking  crew, 
At  thy  request,  support  the  miry  shoe; 
Tlie  foot  grows  black  that  was  witli  dirt  embrownM, 
And  in  thy  pocket  jingling  lialfi)ence  sound. 
The  Goddess*  plunges  swift  beneath  the  flood, 
And  dashes  all  around  her  showers  of  mud  : 
The  youth  straight  chose  his  post ;  the  labour  ply'd 
Where  branching  streets  from  Charing  Cross  divide ; 
liii  treble  voice  resounds  along  the  Mews, 
And  Whitehall  echoes — *  Clean  your  Honour's  Shoes  !'  *' 

One  of  the  early  numbers  of  Mr.  Knight's  *  London,'  wherein  the 
above  lines  are  cited,  thus  records  a  modem  revolution  in  the  black- 
ball world  f — "  In  one  of  the  many  courts  on  the  north  side  of  Fleet 
Street,  might  be  seen,  somewhere  about  the  year  1620,  the  ioil  of  ike 
shoe'blacks.  One  would  think  that  he  deemed  himself  dedicated  to  hif 
profession  by  Nature,  for  he  was  a  negro.  At  the  earliest  dawn  he 
crept  forth  from  his  neighbouring  lodging,  and  planted  his  tripod  on 
the  quiet  pavement,  where  he  patiently  stood  till  noon  was  past  Ht 
was  a  short,  large-headed  son  of  Africa,  subject,  as  it  would  appetr,IO 
considerable  variations  of  spirits,  alternating  between  depressioii  anl 
excitement,  as  the  gains  of  the  day  presented  to  him  Uie  chance  of 
having  a  few  pence  to  recreate  himself,  beyond  what  he  shonld 
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borne  to  Uf  wife  and  childrao.  For  be  bad  a  wife  and  children,  tfaii 
lut  repreeentatiTe  of  a  Uling  trade ;  end  two  or  three  little  woolly- 
beaded  dieroUevrt  nestled  around  him  when  he  waa  idle,  or  sMiited  in 
taking  off  the  rougheit  of  the  dirt  when  he  had  more  than  one  client. 
Be  watched,  w^  a  melancholy  eye,  the  gradual  improvement  of 
the  atreeta;  for  during  aome  twen^  or  thirty  years  he  had  beheld 
all  the  world  combining  to  ruin  him.  He  saw  the  foot-pavementa 
widening;  the  luge  flag-atones  carefully  laid  down;  the  looae  and 
broken  piece,  which  discharged  a  slushy  shower  on  the  unwary  foot, 
instantly  removed :  he  saw  the  kennels  diligently  cleansed,  and  the  drains 
widened:  he  saw  experiment  upon  experiment  made  in  the  repair  of 
the  carriage-way,  and  the  holes,  which  were  to  him  as  the  'old  fami- 
liar faces '  which  he  loved,  filled  up  with  a  hute  that  appeared  quite 
unnecessary,  if  not  insulting." 

We    may  picture  to  ourselves  an  old  gentleman  of  the  last  cen- 
tury, with  his  foot  upon  a  stool,  reaping  the  lostroos  fniits  of  the  sboe- 


Uack's  labours,  as  a  sequel  to  the  cry  of— "Clean  your  Honour's 
Shoes ! "  But  (to  quote  from  the  same  work), — "  Tte  cry  is  no 
more  heard.  The  pavements  of  Whitehall  are  more  evenly  laid 
tbsD  the  ancient  marble  courts  of  York  Place,  where  WoUey  held  his 
■tate,  and  Henry  revelled;  and  thej  are  far  cleaner,  even  in  the  most 
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inauspicious  weather,  than  the  old  floor  beneath  the  rashes.  Broad  as 
the  footways  are,  as  the  broadest  of  the  entire  original  streets,  the 
mightiest  of  paying-stones  is  not  large  enough  for  the  comforts  of  the 
walker;  and  a  pavement  without  a  joint  is  sought  for  in  the  new  con- 
crete of  asphaltum.  Where  the  streets  which  run  off  from  the  great 
thoroughfares  are  narrow,  the  troUoir  is  widened  at  the  expense  of  the 
carriage*road ;  and  one  cart  onlj  can  pass  at  a  time,  so  Uiat  we  walk 
fearless  of  wheels.  If  we  would  cross  a  road,  there  is  a  public  servant, 
ever  assiduous^  because  the  measure  of  his  usefulness  is  that  of  his 
reward,  who  removes  every  particle  of  dirt  from  before  our  steps. 
No  filth  encumbers  the  kennels ;  no  spout  discharges  the  shower  in 
a  torrent  from  the  house-top.  We  pass  quietly  onwards  from  the 
Horse  Guards  to  the  India  House  without  being  jostled  off  the  curb- 
stone, though  we  have  no  protecting  posts  to  sustain  us ;  and  we  per- 
ceive why  the  last  of  the  shoe-blacks  vanished  from  our  view  about  the 
time  when  we  first  noticed  his  active  brothers  at  every  comer  of  Paris 
— a  city  then  somewhat  more  filthy  than  the  London  of  the  days  of 
Anne."* 

But  if  this  be  so — if  the  streets  be  so  incomparably  cleaner  now 
than  they  were  a  century  ago  (and  no  one  can  doubt  it),  what  must 
become  of  the  blacking-makers?  The  shoe-blacks  of  old  became 
street-sweepers  by  degrees,  from  utter  want  of  custom ;  and  it  might 
be  feared  that  the  vendors  of  the  "  incomparable  jet" — the  "  easy- 
shining"  composition  which  produces  "  the  most  brilliant  lustre  ever 
beheld,"  and  will  "  keep  good  in  any  climate" — would  likewise  be 
driven  to  seek  another  source  of  employment  By  no  means.  The 
blacking-makers  are  more  important  personages  now  than  ever  they 
were ;  they  surprise  us  with  magnificent  buildings — more  like  man- 
sions than  factories— and  with  horses  and  waggons,  travellers  and 
agents,  and  all  the  commercial  machinery  incident  to  a  large  branch  of 
manufacture.  What  sort  of  blacking  the  Londoners  used  a  century 
ago,  or  who  were  the  persons  by  whom  it  was  made,  we  do  not  know ; 
but  if  the  streets  are  less  miry  now  than  they  were  then,  and  yet 
blacking  be  more  generally  used  by  all  classes,  we  arrive  at  a  sort  of 
logical  deduction,  that  we  are  a  more  cleanly  people  than  our  ancestors 
— that  the  boots  and  shoes  of  1843  are  more  resplendent  than  those  of 
1743.     A  city  clerk  or  a  London  tradesman,  instead  of  applying  to  the 
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sboe-black  at  the  corner  of  a  court,  and  stajing  there  until  ^^  the  foot 
grows  black  that  was  with  dirt  embrown'd,"  now  has  the  mirror-like 
polish  imparted  to  his  boots  before  he  leaves  his  home :  he  does  not 
leave  his  door  in  search  of  an  agent  of  cleanliness,  for  every  house  has 
now  such  an  agent  within. 

We  are  not  about  to  instruct  the  reader  how  to  make  a  bottle  of 
blacking ;  but  we  hope  to  convey  a  slight  idea  of  the  large  and  remark- 
able extent  of  the  arrangements  involved  in  the  manufacture,  as  car- 
ried on  by  a  celebrated  London  firm.  If  any  one  were  to  picture  to 
himself  a  dark  and  dirty  room,  containing  a  few  tubs  and  coppers,  and 
half  a  dozen  men  mixing  up  and  bottling  a  black  liquid — their  faces 
and  garments  vying  with  the  tubs  and  floor  in  blackness  (and  such  a 
picture  is  not  unlikely  to  be  formed),  he  would  be  somewhat  surprised 
at  witnessing,  as  we  have  recently  done,  the  scene  presented  at  **  Day 
and  Martin's"  factory  in  Holbom.  Whether  we  regard  this  establish- 
ment in  respect  to  its  elegant  exterior,  the  large  and  lofty  packing- 
warehouse  which  forms  its  main  apartment,  the  ranks  and  files  and  tiers 
of  bottles  in  the  *  filling-rooms,'  or  the  general  economy  which  per- 
vades the  manufacture  of  a  commodity  apparently  so  humble  as  black- 
ing, there  is  much  to  admire,  and,  perhaps  we  might  say,  much  more 
from  which  instruction  might  be  reaped ;  for  the  division  of  labour, 
and  the  apportionment  of  duty,  so  that  every  man  may  be  ready  to  do 
the  work  at  the  moment  when  the  work  is  ready  for  him,  and  have  just 
as  much  to  do  as  will  occupy  his  whole  working-day,  are  features  of 
factory-economy  in  which  much  ingenuity  and  calculation  are  called  for. 

All  the  world  has  heard  of  *^  Day  and  Martin."  The  two  names  are 
80  associated  that  we  can  hardly  conceive  a  Day  without  a  Martin,  or  a 
Martin  without  a  Day ;  and  that  either  Day  or  Martin  should  ever  die, 
or  be  succeeded  by  others,  seems  a  kind  of  commercial  impossibility — 
a  thiug  not  to  be  thought  of.  ^^  Day  and  Martin"  it  has  been  for 
forty  years,  and  **  Day  and  Martin"  it  will  probably  be  for  forty  years 
to  come,  or  perhaps  till  blacking  itself  shall  be  no  more.  To  '^  Day 
and  Martin's,"  then,  the  reader's  attention  is  directed. 

Those  who  knew  High  Holbom  a  dozen  years  ago  may  perhaps  re- 
member the  former  premises  occupied  by  this  firm:  unimportant 
and  inelegant,  they  called  for  no  admiration  without,  and  probably 
possessed  little  symmetry  of  arrangement  within.  Since  then,  how- 
ever, the  whole  of  the  premises  hftve  been  built  on  a  scale  of  great 
magnificence.    On  the  north  side  of  Holbom,  between  Red  Lion  Street 
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md  Kingsgata  Stratty  a  frontega  of  about  mneCj  feet  ihofra  the  %ede 
of  the  new  building.  As  all  tiie  manufiieture  is  carried  on  in  the  rear 
of  the  premises,  the  front  buildings  are  leased  off  to  oUier  parties,  with 
the  exception  of  tiie  central  portion,  which  pertains  to  tiie  fiietorj. 
From  the  arched  entrance,  the  premises  extend  a  distance  of  upwaids 
of  two  hundred  feet  nortiiward,  to  a  street  running  parallel  with 
Holbom ;  and  the  working  parts  of  the  factory  are  nearly  a  hundred 
feet  in  width.  The  site  on  which  the  factory  stands  affords  an  instruc- 
tive example  of  the  value  imparted  by  manufiicturing  premises  to  the 
land  on  which  they  are  situated.  This  site,  and  a  considerable  portion 
of  ground  near  it,  were  purchased,  many  years  ago,  by  the  paririi  an- 
thorities  of  St  Clement  Danes,  for  a  sum  of  one  hundred  pounds, 
which  was  put  into  the  poor-box  by  some  benevolent  person.  The 
rack-rent  of  this  same  portion  of  ground  now  amounts  to  four  thousand 
pounds  per  annum,  and  will  probably  go  on  increasing  in  value ! 

On  entering  from  Holbom,  we  come  first  to  a  range  of  offices  and 
counting-houses,  lying  on  the  right-hand  side  of  the  main  archway  or 
entrance.     The  polished  mahogany  desks  and  cases  of  these  offices  are 
the  scene  of  book-keeping  operations  of  the  customary  kind,  and  do 
not  call  for  notice  here.     At  tiie  north  end,  the  wide  entrance  passage 
terminates  in  a  large  arched  window,  between  twenty  and  thirty  feet 
in  height,  a  door  in  the  lower  pcu-t  of  which  leads  to  the  *  warehouse,* 
the  central  portion  of  the  whole  establishment     This  warehouse  has 
a  striking  effect,  both  from  its  wide  and  lofty  dimensions,  and  from  the 
busy  operations  of  which  it  is  the  theatre.     Its  area  is  perhaps  not 
much  less  than  a  hundred  feet  square ;  and  its  general  arrangement 
will  be  better  understood  if  we  divide  it  into  three  portions,  a  centre 
and  two  sides,  running  parallel  from  north  to  south.     The  central  por- 
tion is  open  from  the  ground  to  the  iron  roof,  a  height  of  probably 
fifty  feet.     It  is  lighted  by  about  a  dozen  skylights  in  the  roof,  and  by 
an  ornamental  kind  of  window,  or  glazed  scroll-work,  extending  along 
both  sides  between  the  walls  and  the  roof.     This  central  area  is  sepa- 
rated from  the  side  aisles  (if  we  may  so  term  them)  by  arches  and  piers 
of  brickwork,  beyond  which  are  these  side  warehouses,  lighted  only  from 
tiie  central  skylights  and  windows. 

The  northern  end  of  the  warehouse  presents,  in  the  lower  part,  an 
arched  entrance  to  another  warehouse  or  store-room  beyond,  and  at  the 
upper  part,  doors  and  windows  belonging  to  the  *  tun-room,'  or  manu^ 
factory  in  which  tiie  blacking  is  made.    Two  light  and  elegant  iron 
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Staircases  lead  from  the  floor  of  the  wardwuse  to  the  level  of  this 
upper  room,  one  on  each  side.  The  side  warehouses  or  aisles  are  not 
above  half  the  height  of  the  central  portion ;  for  they  have  over  them 
two  verj  long  rooms  or  galleries  called  ^  filling-rooms.'  Four  open- 
ings fiimiih  communication  between  these  filling-rooms  and  the  ware- 
house, two  on  each  side;  that  is,  one  opening  to  each,  in  communicar 
tion  with  the  iron  staircase,  and  one  by  which  crates  are  hauled  up  to, 
or  lowered  from,  the  filling-room.  If  the  side  of  each  fiUing-room 
were  thrown  open,  the  whole  would  bear  some  resemblance  to  the  form 
of  a  churdi :  there  would  be  a  nave,  or  middle  aisle,  two  side  aisles, 
and  two  galleries  over  the  latter. 

This  warehouse,  from  morning  till  night,  is  a  continued  scene  of 
bustle  and  activity.  It  is  the  part  of  the  premises  in  which  the  finished 
commodity  is  packed  for  London  shopkeepers,  for  country  trade,  or 
for  foreign  shipment.  Packers  and  porters  and  coopers  occupy  the 
greater  part  of  the  central  area.  The  coopers  are  making  or  altering 
and  adjusting  the  casks  in  whidi  the  bottles  are  generally  packed ;  for 
many  of  the  casks  are  made  here  from  the  rough  staves,  and  all  are 
fitted  to  the  wants  of  the  packers.  The  packers  are  in  all  sorts  of 
attitudes,  according  to  the  state  of  the  cask  which  is  being  filled :  some 
are  bending  over  the  cask,  to  put  in  the  lower  layer  of  bottles ;  some,  by 
having  nearly  filled  a  cask,  are  enabled  to  stand  more  erect  at  their 
work ;  one  man  has  got  his  foot  in  a  cask,  pressing  down  the  straw ; 
another,  with  a  stick  in  his  hand,  is  thrusting  straw  between  the  bottles ; 
some  are  heading  or  closing  the  casks ;  and  the  porters  are  arranging 
the  filled  casks  ready  for  removal  from  the  factory.  At  night,  both 
the  filling-rooms  and  the  warehouse  are  lighted  with  gas,  by  branches 
ranged  along  the  centre. 

The  side  warehouses,  or  those  portions  which  are  separated  from  the 
centre  by  the  arches  and  piers,  are  crammed  with  enormous  pUes  of 
stores,  pertaining  to  some  branch  or  other  of  the  manufacture.  Casks 
ranged  by  scores  and  by  hundreds ;  staves  and  hoops  for  the  use  of  the 
coopers;  crates  of  empty  stone  bottles;  huge  bags  of  corks  or  bungs, 
containing  a  hundred  gross  or  more  in  each  bag ;  boxes  for  packing 
*  paste-blacking' — these  are  some  of  the  multitudinous  stores  here 
deposited.  An  underground  fiimace  and  boiler,  under  each  of  the 
galleries,  famish  hot  water  for  heating  the  whole  premises ;  and  sub- 
terraneous oommunication  is  kept  open  from  one  side  of  the  building 
to  the  other.    Under  the  right-hand  gallery  is  deposited  a  kind  of  fire- 
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escape,  consisting  of  a  series  of  ladders  capaUe  of  sliding,  teleseope- 
like,  to  a  height  of  a  hundred  feet;  hj  which  any  part  of  the  waUs 
or  roof  roaj  be  reached  from  below,  either  for  cleaning  or  repairing, 
or  anj  more  urgent  purpose.  Near  the  south-eastern  comer  of  the 
warehouse  are  several  rooms  devoted  to  the  labels,  papers,  and  wrappers, 
to  which  we  shall  allude  further  by  and  by ;  and  over  some  of  these 
rooms  is  a  very  large  reservoir,  from  which  an  abundant  supply  of  water 
can  be  obtained  in  case  of  emergency. 

Before  ascending  the  flights  of  steps  which  lead  up  to  the  galleries, 
we  will  follow  out  the  lower  range  to  its  northern  termination.  An 
archway  leads  from  the  large  warehouse  to  a  smaller  atore-room  filled 
with  stores  like  the  other.  The  western  exhibits  rows  and  pOes  of  casks 
heaped  up  to  the  ceiling ;  while  crates  are  here  and  there  deposited, 
containing  bottles  afterwards  to  be  filled,  each  crate  holding  about  a 
hundred  dozens.  At  the  eastern  side  of  this  store-room  is  a  kind  of 
washing-house,  where  old  and  used  bottles  are  cleansed  before  being 
employed  again.  Every  one  who  is  learned  in  the  matter  of  domestic 
perquisites  knows  that  old  blacking-bottles,  like  old  things  of  many 
other  kinds,  can  find  a  market :  the  manufacturer  would  probably  be 
quite  as  well  pleased  to  use  new  bottles  altogether,  and  save  himself 
the  trouble  of  washing  old  ones ;  but  whenever  this  washing  is  neces- 
sary, it  is  effected  in  the  washing-house.  Coppers,  and  tubs,  and  brusbes, 
sloppiness  below  and  steam  above,  all  indicate  the  somewhat  diiij 
occupation  of  bottle- washing ;  while  near  at  hand  are  the  crates  into 
which  the  cleansed  bottles  are  put. 

In  this  part  of  the  factory  is  also  a  furnace  and  the  necessary  appa- 
ratus for  preparing  the  red  wax  with  which  the  corks  of  blacking-bot- 
tles are  sealed.  Those  who  know  anything  of  the  nature  of  sealing-wax, 
whether  the  finer  kinds  for  sealing  letters,  or  the  coarser  kinds  for 
sealing  bottles,  need  hardly  be  told  that  *  wax '  is  altogether  a  miano* 
mer,  for  there  is  no  wax  in  it  It  is  a  compound  of  several  resinous 
substances,  coloured  by  some  one  among  the  numerous  mineral  colours. 
In  the  finer  qualities,  gum-lac  is  the  principal  resin,  spirit  of  wine  the 
principal  solvent,  and  vermilion  the  chief  colourmg  substance. 
Among  manufacturers,  however,  common  resin  and  spirits  of  turpen* 
tine  and  Venetian  red,  or  some  analogous  materials,  are  sufficiently 
good  for  the  materials  of  *  bottle-wax.'  In  this  part  of  the  factory.baga 
and  boxes  and  tubs  of  the  ingredients  are  disposed  conveniently  for  the 
manufacture,  and  a  particular  kind  of  furnace  is  provided  for  melting 
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them.  This  furnace  is  deeply  imbedded  in  brickwork,  and  situated  in 
a  recess  quite  secluded  from  any  other  part :  it  has  al^o  a  very  heavy 
iron  shutter  which  can  be  drawn  down  in  front  of  it  in  an  instant,  and 
thus  render  the  occurrence  of  an  accident  from  fire  scarcely  possible. 
The  melted  ingredients,  when  thoroughly  mixed,  are  poured  into  ves- 
sels to  cool,  thence  to  be  removed  and  re-melted  in  a  way  of  which  we 
shall  speak  hereafter. 

Proceeding  still  farther  northward,  we  come  to  a  pair  of  folding- 
gates,  which  open  into  the  last  portion  of  this  range.  We  here  find 
the  cart  and  waggon  house,  where  the  carts  and  waggons  are  kept 
which  convey  the  manufactured  article  to  the  London  dealers,  to  the 
coach,  waggon,  canal,  and  railway  offices,  and  to  the  docks  and  shipping 
wharfs.  On  each  side  are  stables  for  the  horses,  over  which  are  corn 
and  hay  lofts.  This  brings  us  to  the  extremity  of  the  range,  to  which 
an  entrance  is  obtained  by  folding-gates  from  a  small  street  beyond.  ' 

Let  us  now  return  to  the  great  warehouse,  and  ascend  one  of  the  iron 
staircases  to  the  upper  range  of  buildings.  Having  surmounted  this 
stair  and  reached  a  platform  which  crosses  the  northern  end  of  the 
warehouse  at  a  height  of  above  twenty  feet  from  the  ground,  we  obtain 
a  bird's-eye  view  of  the  operations  below ;  and  a  busy  scene  it  is.  The 
coopers  and  packers  are  distributed  about  the  whole  area  below ;  crates 
of  empty  bottles  are  being  hauled  up,  and  other  crates  of  filled  bottles 
are  being  lowered.  Opposite,  at  the  southern  end,  a  large  clock  meets 
the  eye ;  and  through  the  large  arched  window  we  catch  a  glimpse  of 
bustling  Holborn. 

Passing  from  this  platform  or  passage  into  one  of  the  galleries,  or 
^  filling-rooms,'  we  find  doors  leading  into  the  northern  range  of  upper 
rooms,  comprising  those  in  which  the  manufacture  is  principally  con- 
ducted. One  of  these,  used  as  a  store-room,  opens  upon  the  street 
behind,  from  which  tubs,  and  butts,  and  casks  of  ingredients  are  hauled 
up  and  stowed  round  the  room.  The  vinegar  comes  in  in  casks  of 
sixty  gallons  each,  the  oil  in  larger  casks,  the  '  ivory-black '  or  other 
kinds  of  black  in  casks  containing  nearly  a  ton  each,  and  the  remain- 
ing ingredients  in  packages  and  casks  of  various  kinds,  according  to 
their  quality. 

From  the  store-room  the  ingredients  are  brought  into  the  ^tun- 
room,'  or  manufactory,  the  least  attractive  but  the  most  important  place 
in  the  establishmeDt*  It  is  singularly  occupied.  Nearly  a  hundred 
tabs,  each  capable  of  containing  about  a  hundred  gallons,  are  ranged 
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hem  end  to  end  of  the  room  in  ragnkr  rowi.  BmIi  tnb  if  eapported 
on  a  separate  stand,  or  trestle,  half  a  yard  in  heiglift;  and  eadi  one  is 
eapable  of  being  roored  hj  a  eonple  of  men  at  a  certain  stage  in  the 
mannfactore.  The  tubs  are  all  more  or  less  filled  with  Uaeking, 
according  to  the  hour  of  the  daj  when  thej  are  seen.  A  few  of  them 
are  filled  with  blacking  of  a  stiffer  or  thicker  consistence.  The 
room  also  contains  other  vessels  and  apparatus  coraMCted  with  tiie 
manufacture. 

On  either  side  of  this  room  are  smaller  rooms,  in  which  snbsidiarj 
portions  of  the  manufacture  are  carried  on.  In  one  are  the  vessds 
and  arrangements  for  filling  pots  and  tin  cases  with  paste-blackii^; 
and  round  this  room  are  stored  in  immense  number  cjlindrical  packets^ 
each  containing  a  dozen  tin  boxes,  intended  for  the  use  of  the  army. 
A  soldier  is  b j  no  means  over-proyided  with  room  for  his  implementa 
and  appurtenances,  and  a  bottle  of  liquid-blacking  would  be  rather  a 
burden  to  him.  Yet,  as  the  soldier's  boots  or  shoes  must  to  some  ex- 
tent emulate  the  brightness  and  glitter  of  the  boots  of  those  who  pay 
for  battles  instead  of  fighting  tliem,  a  portable  blacking  apparatus  is 
provided.  The  blacking,  instead  of  being  liquid,  is  made  into  stiff 
paste,  and  in  that  state  is  put  into  circular  tin  boxes,  about  three  inches 
in  diameter,  and  lialf  or  three-quarters  of  an  inch  deep.  What  be- 
comes of  the  tin  boxes  when  emptied — whether  they  are  applied  to  any 
useful  purpose,  or  whether,  like  the  millions  of  pins  made  every  year, 
they  go  no  one  knows  whither — we  cannot  say. 

From  this  room  we  proceed  to  the  western  gallery,  or  *  filling-room,* 
a  room  in  which  bottles  certainly  have  the  ascendant ;  for  what  with 
haulbg  up  and  opening  crates,  and  dkposing  bottles  on  benches,  and 
filling,  and  corking,  and  sealing,  and  labelling,  and  storing  on  shelres^ 
it  is  certainly  the  busiest  'bottle-department'  we  have  seen.  The 
arrangement  of  this  room  is  well  adapted  to  facilitate  the  rapid  pro- 
gress of  the  manufacture.  It  is  about  ninety  feet  in  length,  and  peihapa 
one-third  as  broad.  Along  the  middle  extends  a  double  row  of  shelves 
or  stands,  three  or  four  in  height,  each  ^elf  being  calcukted  to  hold 
bottles.  Along  the  eastern  and  western  walls  are  simiho*  tien  of 
shelves  or  stands  adapted  for  similar  purposes.  In  the  two  avraiies 
which  separate  these  series  of  shelves  are  broad  benches,  fitted  for 
holding  ;the  botties  during  the  processes  of  filling,  corking,  seaHiy, 
pasting,  &c.  At  about  the  middle  of  its  length  is  a  door  or  opening  u^ 
the  east  side,  which  places  the  fillmg-room  in  communication  with  the 
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wu^ioue  bdiow.  A  crane  is  fixed  immediately  outside  this  openings 
by  which  crates  of  empty  bottles  are  drawn  up  from  the  warehouse, 
and  baskets  of  fiUed  bottles  lowered  from  the  filling-room.  The  tiers 
of  shelves  in  the  room  are  fixtures ;  but  the  benches  are  provided  with 
caston  or  wheels,  by  which  they  may  be  moved  from  place  to  place, 
according  as  convenience  may  require.  The  room  is  lighted  by  ten 
or  a  dozen  skylights  in  the  daytime,  and  by  gas  at  night,  or  rather  in 
the  evening.  According  to  the  time  of  the  day  when  the  filling-room 
is  visited  will  be  the  nature  of  the  operations  witnessed ;  but  at  all 
hours,  frcHB  an  early  time  in  the  morning  till  eight  in  the  evening, 
men  and  boys  are  actively  engaged  in  the  operations  which  intervene 
between  the  making  and  the  packing  of  the  blacking. 

The  western  filling-room  communicates  with  two  of  the  manufac- 
turing rooms,  and  also  with  the  iron  platform  stretching  across  the 
northern  end  of  the  warehouse.  We  will  therefore  pass  along  this 
platform  and  visit  the  eastern  fiUing-room,  which  resembles  the  other 
in  its  main  features.  There  are  ranges  of  shelves  for  bottles,  disposed 
one  above  another,  and  in  parallel  lines ;  but  the  eastern  half  of  the 
room  is  somewhat  differently  arranged.  Here  the  shelves,  instead  of 
being  occupied  by  bottles,  contain  trays  filled  with  blacking  of  a  dif- 
ferent kind,  placed  there  to  cool  and  solidify.  The  benches,  too,  and 
the  operations  of  the  wMrkmen^  are  adapted  to  the  preparation  of  paste- 
blacking  rather  than  that  of  a  liquid  kind.  All  the  shelves  in  the  two 
filling-houses  are  capable  of  containing  six  or  seven  thousand  dozens  of 
bottles ;  and  as  these  bottles  seldom  remain  many  days  on  the  shelves 
before  they  are  packed,  an  incessant  interchange  is  going  on — from 
the  manufactory  to  the  filling-room,  from  thence  to  the  warehouse, 
and  from  thence  to  the  purchaser.  The  odour  of  the  filling-rooms,  as 
of  those  more  immediately  pertaining  to  the  manufacture,  gives  to  a 
visitor  unmistakeable  evidence  that  vinegar  is  one,  and  a  principal  one, 
of  the  ingredients  employed. 

We  have  now  made  a  tour  of  the  roomsof  this  remarkable  establish- 
ment»  and  may  next  endeavour  to  give  a  sli^t  outline  of  the  modes  of 
proceeding  in  the  course  of  the  manufacture.  There  is,  to  be  sure, 
nothing  very  elaborate,  no  complicated  machinery,  no  array  of  engines 
and  madiines  for  making  the  commodity  produced ;  but  still  there  are 
some  manipulations  which  strike  a  stranger  as  being  not  a  little  curious, 
illustrating  as  they  do  the  dexteri^  which  ia  acquired  by  long  practice 
in  some  one  particular  department  of  labour.    This  dexterity  of  hand 
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(which,  hj  the  way,  is  exactly  ezpreaied  hj  the  Frendi  word  *^  leger- 
demain/' although  we  usually  attach  a  amjurmg  meaning  to  this  term) 
is  most  frequently  exhibited  in  branches  of  manufacture  where  machi- 
nery has  not  been  extensively  introduced,  and  is  often  more  inte- 
resting to  a  looker-on  than  the  complicated  action  of  an  elaborate 
machine. 

There  are  many  ingredients  employed  in  the  making  of  blacking, 
each  manufacturer  having  a  recipe  of  his  own.  If,  therefore,  the 
reader  should  look  out  for  an  exposition  of  the  whole  affair,  the  names 
and  proportions  of  the  ingredients,  the  temperature  of  mixture,  and 
so  on,  we  shall  not  be  able  to  furnish  these  details ;  for — to  use  an  ex- 
pression which  Scott  puts  into  the  mouth  of  one  of  his  characters,  in 
relation  to  a  very  different  subject— ** we  cannot,  if  we  would;  and 
we  ought  not,  if  we  could."  Let  it  suffice  for  our  present  object  to 
know  that  ivory-black  or  some  similar  substance  constitutes  the 
principal  colouring  material,  and  that  water,  vinegar,  and  oil  are  the 
principal  liquids. 

At  five  o'clock  in  the  morning,  winter  and  summer,  the  manufiic- 
ture  of  each  day's  quantum  of  blacking  commences.  The  work  is  not 
extended  from  day  to  day,  one  portion  of  the  manufacturing  processes 
being  effected  on  one  day  and  the  remainder  on  another;  but  each 
day's  labours  are  complete  in  themselves,  so  that  a  *  day'  at  a  blacking, 
factory  is  a  tolerably  uniform  day.  The  '  tun-room,'  or  that  part  of 
this  establishment  which  is  called  the  *  manufactory,'  is  the  scene  of 
operations  in  the  first  instance.  The  mixing-vessels  are  ranged  in  rank 
and  file  over  the  greater  portion  of  the  room.  A  stirring  or  mixing 
apparatus  is  ingeniously  contrived  so  as  to  be  applicable  to  all  the  Tea- 
sels, one  after  another,  and  is  worked  through  the  medium  of  a  shaft 
descending  to  a  room  below,  where  the  moving  power  is  applied.  The 
oil,  the  black,  the  vinegar,  and  the  other  ingredients  are  brought  from 
the  adjacent  store-room,  and  are  mixed  and  worked  up  in  the  requisite 
proportions ;  the  temperature,  the  stirring,  and  the  general  order  of 
processes  being  of  course  dependent  on  the  system  of  manufacture  which 
the  lirm  pursues. 

vVhile  the  manufacture  of  the  commodity  is  being  thus  carried  on 
in  the  northern  part  of  the  premises,  the  other  workmen,  in  the  *  fill- 
ing-rooms'  and  warehouse,  are  preparing  for  the  bottling  arrange- 
ments. The  bottles  employed,  as  most  persons  are  probably  aware,  are 
made  of  brovm  glased  earthenware :  they  have  very  wide  mouths,  and 
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u-e  made  of  three  different  uz«s,  calculated  to  Imld  a  pint,  two-fiiiidi 
of  a  pint,  and  one-third  of  a  pint  retpectively .  They  are  principallj' 
made  at  llie  Derby ahire  potteries,  and  are  brought  to  London  packed 
with  f  traw  in  large  crates,  each  crate  containing  on  an  average  about 
a  hundred  doien  bottles,  and  weighing  half  a  ton.  The  crates  are  first 
deposited  on  the  floor  of  the  warehouse,  and  are  thence  hoisted  up  to  the 
*  filling-rooms '  by  means  of  the  large  cranes  seen  in  our  frontispiece. 
When  a  crate  i«  deposited  in  the  filling-room,  it  is  at  once  opened,  and 
die  bottles  passed  on  with  great  quicknen  from  hand  to  hand,  and 
laid  in  regular  rows  on  the  broad  benchea  near  the  centre  of  the 
room. 

When  the  bottle*  are  all  thus  arranged,  and  the  blacking  ia  in  a 
prepared  state,  the  latter  is  brought  out  of  the  tim-room  or  manu&c- 
tory  by  several  men,  each  tub  or  vessel  being  brought  on  the  stand  or 
frame  by  which  it  is  supported.  These  vessels,  to  a  considerable  num- 
ber, are  then  placedat  equal  distances  near  the  bench  which  contains 
the  empty  bottles ;  and  the  proceaa  of  filling  then  begins.  Each  vessel 
is  attended  by  a  man  and  a  boy,  the  latter  of  whom  continually  sUrs  the 
blacking  till  tlie  whole  of  it  is  bottled.  The  man  stands  by  the  side 
of  the  vessel  with  his  left  hand  next  to  the  bench  of  emp^  bottles ;  and 
in  his  right  hand  he  holds  a  measure,  or  small  can.  Taking  up  a 
bottle  in  his  left  hand,  he  fills  it  with  blacking  by  means  of  his  me&- 
sure;  the  size  of  the  measure,  and  the  quantity  of  blacking  which  be 
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eoUeeti  in  it  at  etdi  dipping  into  the  fill,  bong  to  wijatUA  to  the 
size  of  the  bottles  as  to  expedite  the  process  as  nuidi  as  possible*  The 
laying-down  of  the  filled  bottle  and  the  taking  up  of  an  empty  one 
are  bat  the  work  of  a  moment;  erery  little  cncmnstance  being 
pre-arranged  which  coold  in  any  way  frcilitate  them. 

It  might  at  first  thought  be  supposed  that  this  process  would  be 
^effected  more  quickly  if  the  liquid  were  drawn  out  of  a  large  ressel 
at  once  into  the  bottles  by  means  of  u  cock  or  TslTe.  But  there  are 
doubtless  good  reasons  for  adopting  the  opponte  course.  It  m^  be 
that  a  sediment  would  fall  to  the  bottom  of  the  Tessd,  or  that  the 
liquid  would  flow  from  the  cock  too  rapidly  to  enable  the  filling  of 
each  bottle  to  be  adjusted  to  the  required  point;  fbr  the  quantity 
poured  into  each  bottle  is  very  exact.  But  be  this  as  it  maj^  the  fill- 
ing is  effected  by  hand ;  sereral  open  yessels  being  ranged  along  die 
filling-room,  and  each  one  being  attended  by  a  man  and  a  boy,  whom 
we  may  perhaps  term  a  *  filler '  and  a  *  stirrer.' 

The  corking  of  the  bottles  is  the  next  process.  We  have  said  that, 
in  the  warehouse  beneath,  the  corks  are  sorted  in  bags  or  sacks  con- 
taining a  hundred  gross  (fourteen  or  fifteen  thousand)  each.  These 
bags  are  opened,  and  the  corks  are  sorted  into  different  parcels,  accord- 
ing to  the  sizes  of  the  bottles  for  which  they  may  be  adapted.  They 
are  then  conveyed  to  the  *  filling-rooms,'  and  the  process  of  corking 
commences.  A  roan,  provided  with  an  ample  supply  of  corks,  proceeds 
along  the  range  of  benches  on  which  the  filled  bottles  are  placed,  putting 
a  cork  into  the  mouth  of  each  bottle,  but  without  staying  to  fix  or 
drive  it  in.  Another  man,  provided  with  a  wooden  mallet,  immedi- 
ately follows  him,  and  fi>rom  the  corks  so  hr  into  the  bottles,  that  the 
upper  surface  of  each  shall  be  level  with  the  top  of  the  bottle,  a  suc- 
cession of  smart  blows  being  given  to  one  cork  after  another.  All 
this  progresses  with  very  great  quicknesi^  te  bottles  being  ranged 
with  such  regularity  as  to  afford  every  facility  §ar  the  operation.  Of 
the  thousands  of  bottles  whidi  are  filled  every  dayv  all  are  corked  in 
this  way,  by  a  sufficient  number  of  men,  each  pair  taking  one  bench 
or  range  of  benches. 

The  bottles  arc  filled,  and  the  corks  are  adjusted  in  their  places ;  but 
sufficient  has  not  yet  been  done  to  secure  the  blacking  in  its  prison-house. 
When  a  cork  is  so  large  as  those  here  employed,  the  escape  of  the 
liquid  contained  in  the  bottle  can  scarcely  be  avoided  unless  some 
cement  covers  the  whole  surface  of  the  cork  and  mouth  of  the  bottle. 
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A  couM  kind  of  MBling-vkx,  u  we  have  befora  obMrved,  u  oaed  for 
this  pnrpoM,  And  ia  of  ticnme  applied  in  a  melted  atate.  In  aome  of 
the  upper  rooma  of  the  &e.toTj  are  aerenl  portable  atovea  for  meldng 
the  wax.  TbeM  coosiat  of  tripoda,  aupportiug  a  brsaier  or  pan  for  coo- 
tainmg  ignited  charcoal ;  and  iitAuediatelf  above  the  braaier  ia  a  kind 
of  bowl  or  ladle  for  containing  the  aeaUng-wsx.  This  subatance,  after 
being  prepared,  aa  waa  before  alluded  to,  in  the  lower  part  of  the  fac- 
toej,  ia  taken  up  in  lampe,  and  melted  in  theae  bowla  or  ladles.  When 
melted,  it  baa  a  cream-like  conaiatence,  and  preaeota  the  weU-known 
red  colour.  Thia  apparatua  being  ready,  and  placed  close  beaide  the 
raitgea  of  filled  bottlea,  aworkman  proceeda  to  seal  thecorks.  He  has 
no  brash,  no  ladle,  no  contrivance  for  pouring  the  wax  on  the  cork  ;  but, 
holding  the  bottle  npaide  down,  be  just  immeraea  the  corked  surface  in 
tbe  liquid  wax.     Practice  baa  spabled  the  men  to  effect  the  dipping  so 


exactlT",  that  the  wax  nrelj  comea  oyer  the  aidea  of  the  bottle.  The 
apparent! J"  aimple  matter  of  rereraing  the  bottle  again,  without  scattering 
the  wax,  or  canring  it  to  flow  orer  the  aidea  of  the  bottle,  is  effected  hj 
a  peculiar  nmrement  of  the  wrist  and  band,  impoasible  to  describe,  and 
ttficnlt  to  imitate.  Many  of  our  mannfacturea  present  analogous 
inatweea,  in  which  a  pcoccM  ia  effected  quite  as  much  by  the  muscular 
tDOvement  of  the  band  as  a  whole,  as  hj  the  delicate  agency  of  the  Ga- 
gna.   .F<»BwtHMis  'imitation'  or  '  mock  pearls' are  madelt?  blowing 
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glass  beads*  so  that  each  bead  shall  be  hoUow  and  shall  have  two  holes 
in  the  exterior;  then  a  liquid,  madejof  a  pearl-like  powder  obtained 
from  the  scales  of  fish,  is  dezteronsljr  Uown  into  the  hoUowof  the  bead 
thrmigh  a  tube ;  and  b j  a  peculiar  twisting  of  the  hand,  this  single 
drop  of  liquid  is  made  to  diffuse  itself  orer  the  internal  aorfiwe  of  die 
bead,  without  baring  more  or  less  than  just  enough  tocorer  the  wbi^ 
Again,  in  tjpe-founding,  when  the  mdtcd  tjpe-metsl  has  been  Ibreed 
into  the  mould,  the  caster  throws  up  his  left  hand  with  a  peculiar  mo- 
tion, giving  it  a  kind  of  jerk  at  the  same  time  with  his  right,  bjwUdi 
the  liquid  metsl  is  forced  or  shaken  into  all  the  minute  interstaces  of 
the  mould.  Instancesof  this  kind  might  be  adduced  in  great  number; 
andamong  them  is  this  one  of  sealing  the  filled  bottlea.  Tbeeeleritj, 
too^  with  which  this  is  effected  is  not  less  note-wordij  tfum  &e  neatp 
ness ;  for  a  man  can  seal  one  hundred  doaena  ef  botdes  in  an  hour,  er 
twenty  in  a  minute. 

The  scaling^  as  well  as  the  filling  and  corking,  is  effected  in  the  two 
« fiUing-iooms  ;*  and  so  it  likewise  the  next  process,  which  is  perhaps 
to  a  strmnger  the  most  remarkable  of  all  whidi  the  fiictorj  preaiinti^ 
from  the  astonishing  rmpidit  j  with  whidi  it  is  effected^— we  allude  to 
the  pasting  of  the  labels  on  the  boctlesL  But  before  speaking  of 
this  process^  it  will  be  desirable  to  pay  a  little  attention  to  the  labds 
themselves,  the  complexitj  of  which  has  doubclem  puxzled  many  persoos. 

Those  who  hare  not  watched  the  proceedii^  of  the  last  lew  jean 
in  re«pect  of  caiomr-primtiMf,  can  pcrh^w  acarcdj  coocciTe  how  the 
printing  of  thcee  blacking  labels  can  be  effected.  If  we  examme  one 
of  ^  I>ij  and  Martin's-  labds,  we  see  dmt  nearij  the  whole  ef  the 
ground  consiiis  of  a  kind  of  Uce-wt>rk,  printed  in  red  on  white  psycr* 
the  meshes  or  intersucet  being  probahlj  about  ooe-twcndeth  of  anmch 
in  diamecer.  This  gnwnd  work,  occupring  about  sixteen  equate 
inches,  is  ditYmfied  br  stereral  compartments  printed  in  bbck  ink  : 
one^  for  instance^  containing  a  riew  of  dw  front  &fade  of  the  frctety; 
another,  the  name  of  the  6rm ;  a  third,  the  remfl  ptice  of  the 
dity  contained  in  the  bottle;  a  fourth,  the  number  of  the  houL^  . 
owly  Wdeckedwiih  adouUeenuncisiioiiof  the  name  of  the  finu; 

twootheiacontainingrwiarksanddirectiaostodieputchMar   AH 
•wj^tedw^ 

'^y?^  Abat*  theeear^  W«t«f«  primed  in  Uack  and  whiieeBU  « 
-wMattt^  gr««i4of  Mi«k,wd,sttdwhiue;  while  attheeap 
"^  «&  iKebeUom  kitim  in  whiles  led,  and  bind;;. 
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cm,  or  at  least  interspersed  among,  the  lace-work  ground  itself.  All 
this  relates  to  the  labels  for  the  liquid  blacking  contained  in  bottles ; 
and  the  circular  labels  for  paste  blacking  are  on  the  same  principle, 
though  different  in  detail. 

Now  it  may  naturally  be  asked  by  those  to  whom  the  subject  is  new, 
how  these  various  devices,  and  these  differently  coloured  inks,  can  be 
Imprinted  on  one  piece  of  paper  without  confusion  or  distortion. 
Without  going  into  any  description  of  the  various  modes  by  which 
printing  in  diverse  colours  is  now  effected,  we  will  attempt  a  brief 
sketch  of  the  contrivance  by  which  these  labels  are  produced.  One 
of  the  rooms  in  the  factory  is  a  printing-room,  in  which  is  contained  a 
beautiful  machine,  invented  by  Mr.  £.  Ck>wper,  of  King's  Ck>llege,  who 
was  the  original  patentee  of  the  machine  by  which  this  volume  is 
printed.  It  is  a  cylinder  printing-machine,  specially  adapted  for 
printing  many-coloured  devices,  such  as  those  on  the  labels.  There 
is  one  cylinder  for  printing  all  the  red  portion,  and  another  for  print- 
ing the  black.  Eight  labels  are  printed  at  once,  but  it  will  simplify 
the  description  if  we  speak  only  of  one.  In  the  first  place  a  stereotype 
plate  is  arranged  for  receiving  the  device  of  the  black  portion  of  die 
label ;  and  another,  exactly  the  same  size,  for  the  red  portion.  These 
plates,  for  the  liquid  blacking,  measure  rather  less  than  five  inches  by 
lour ;  and  on  the  surface  is  depicted,  in  relief,  all  the  letters  and  orna- 
ments, which  are  afterwards  inked  and  printed ;  the  plates  being  pre- 
pared, we  believe,  by  a  combined  process  of  casting,  stamping,  and 
modelling.  The  plates  are  so  exacUy  adjusted,  that  every  raised  part 
in  one  of  them  shall  coincide  with  a  depressed  part  in  the  other,  and 
vice  versd,  Thii  is  in  fact  precisely  ihe  same  principle  as  that  on 
whidi^the  several  blocks  for  printing  floor-cloths  are  adjusted,  as 
described  in  a  subsequent  page  of  this  volume.  The  nature  of  the  ad- 
justment might  be  instructively  shown  by  printing  a  label  by  hand 
widi  ^e  two  plates ;  although,  of  course,  this  would  never  do  in  prac- 
tice. We  might  take  one  of  the  plates,  carefully  ink  its  surface  either 
by  an  inking-ball  or  an  inking-roller,  and  then  impress  it  on  a  piece  of 
damp  paper.  Then  (supposing  the  first  inking  to  have  been  black),  if 
we  ink  the  second  plate  with  red,  and  print  the  paper  a  second  time, 
the  clearness  or  confusion  of  the  resulting  device  would  coirectly  mea- 
sure ihe  degree  of  accuracy  with  which  the  one  impression  was  super- 
posed on  the  other.  It  would  be  seen  how  very  small  a  deviation  from 
exactness  in  the  adjustment  of  the  second  plate  would  be  sufficient  to 
give  a  dirtorted  appearance  to  the  label. 
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Ifthe  printing-maehiiie  were  adapted  for  flat  printing,  the«  pre- 
pared plates  might  be  adjusted  to  a  flal  bed  or  support.  But  a  cylin- 
der-machine ia  eraploywi,  in  which  both  the  plates  lie  on  the  surface 
of  cylinders.  Here,  however,  a  difficulty  at  once  occura.  if  flat 
plates  he  placed  on  a  carved  surface,  it  ia  easy  lo  see  that  they  cannot 
conform  to  the  curvature  of  that  surface ;  and  the  mode  of  contact  be- 
tween the  plates  and  a  sheet  of  pa]ier  to  be  printed  would  be  wholly 
incompatihle  with  the  object  in  view.  The  means  had  therefore  to  be 
devised  of  curving  the  plates  witlioul  disturbing  the  device  on  tbrir 
surfaces;  and  this  has  beeo  effected.  Eight  plates,  all  exactly  alike, 
are  bent  in  conformity  with  the  curvature  of  the  cylinders,  and  ar« 
then  fixed  to  the  surface  of  one  of  the  cylinders  by  means  of  delicate 
adjusting  mechanism.  Eight  other  plates,  all  alike,  but  diifering  from 
the  former,  are  similarly  fitted  to  the  surface  of  the  other  cylinder. 
These  two  cylinders  are  so  adjusted  in  the  machine  as  lo  rotate  in 
contact,  or  nearly  in  contact,  with  a  third,  round  which  a  sheet  of 
paper  may  be  made  to  travel.  An  inking  apparatus  for  black  ink 
is  placed  near  one  cylinder  at  one  end  of  the  machine ;  another  Bp> 
paraCus  for  red  ink  is  Rxed  near  the  other  cylinder  at  the  other  end; 
and  when  the  machine  is  at  work,  if  a  sheet  of  damp  paper  be  placed 
at  one  end,  it  is  drawn  into  the  machuie,  carried  over  and  under  various 
rollers,  and  made  to  pass  under  the  two  cylinders.  Meanwhile,  by  vari- 
ous rollers  and  other  connecting  mechanism,  tlie  eight  plates  on  the  one 
cyluicler  become  coated  or  charged  on  the  projecting  parts  with  black 
ink,  and  those  on  the  other  with  red;  and  matters  are  so  adjusted,  that 
exactly  when  the  paper  conies  near  the  black-inked  cylinder,  the  piaie* 
are  ready  to  print ;  and  immediately  after  the  paper  has  received  ita 
black  impress,  it  is  caught  by  the  other  cylin.ier  and  printed  with  the 
red  portion  of  the  device.  As  may  be  readily  supposed,  the  most 
acrupulous  exactness  of  adjustment  is  necessary,  in  order  to  enturc  the 
juxtaposition  of  the  red  and  black  portion  of  the  device  at  the  proper 
places.  By  means  of  adjusting-screws,  the  jirin ting-plates  can  be 
shifled  to  so  minute  a  distance  as  the  two'liundredth  of  an  inch, 
in  order  to  bring  the  'register,'  or  superposition  of  device,  at  the  pro- 
per poinU.  One  grain  of  ink  only  is  used  to  print  eight  labela.  The 
circular  labels  for  the  paste-blacking  tin  hoses,  as  well  aa  the  square 
ones  for  the  bottles,  are  printed  at  this  press.  The  demand  is  so  large 
and  so  constant,  that  the  machine  is  nearly  always  at  work ;  and  when 
the  sheets  of  labels  are  printed,  hoys  are  employed  to  cut  the  aepante 
labels  from  them. 
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Thoe  we  the  UmIj,  then,  whkh  we  ne  now  to  tee  pasted  on  tbe 
bottles.  Onemm  or  boy  on  paste  es  mtaj  labels  >•  two  otbeis  can 
attach  to  the  bottles,  so  that  tbej'  work  togedt«r  in  gronpe  of  tbrce.  On 
ihe  bench  is  placed  on  tbe  one  side  a  lai^  tab  of  paste,  and  on  the  other 
a  ranged  seriei  of  filled  and  sealed  bottles.  A  heap  of  labels  is  laid 
down  &ce  downwards,  and  the  paster  pastes  them  <Hie  hy  one  widi  a 
bmah.    The  dexteritf  in  this  simple  act  is  not  in  tbe  pasdng,  bnt  in  a 


^1? 


peculiar  final  tontik  with  the  brush,  by  wMch  tbe  pasted  label  is  jerked 
off  the  heap,  and  caught  in  tbe  left  hand.  So  rapidly  is  this  effected, 
that  a  man  or  boy  will  paste  a  label,  jerk  it  off  tbe  heap,  catch  it  in  his 
left  band,  and  lay  it  on  one  side,  nearly  two  thousand  times  in  sn  honr; 
for  one  workman  can  thus  paste  a  hundred  and  siz^  dozen  labels  in 
this  time.  As  &st  ai  tbe  labels  are  pasted,  the  other  two  workmen  at- 
tain tbera  to  tbe  bottles.  Each  one  takes  abottle  in  his  left  hand,  and 
a  pasted  labd  in  his  right,  and  attaches  tbe  one  to  the  other  by  two  or 
three  tonebes  which  tbe  eye  can  scarcely  follow.  To  a  spectator  it 
seems  diat  ahnoet  before  the  bottle  is  taken  fairly  into  tbe  hand,  it  is 
laid  down  again  jvoperly  labelled.  Let  any  uninitiated  person  endea- 
Toor  thus  to  secun  rixteen  labels  per  minute  to  as  many  bottles,  and 
see  what  prognos  be  win  make. 

TiM  labelling  of  tbe  bottles  is  the  last  process  which  is  effected  in  tbe 
filling-room.    All  tbe  bottles,  after  baring  been  labelled,  are  ranged 
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on  the  syttemi  of  •helTCi  in  the  filUng-roomty  and  Ihere  kept  till  the 
pMte  is  properly  hardened.  Thej  are  then  pot  into  a  haaket,  and 
lowered  from  the  fiUing-room  to  the  wazchonae  hy  the  aid  of  one  of  the 
cranea.  Here  they  paaa  into  the  handa  of  the  packeia  and  coopers. 
The  general  mode  of  aending  oat  the  hottlea  firom  the  factory  ia  in 
easkfy  containing  firom  three  to  a  hundred  dosena.  The  caaka  are  pre- 
pared hy  the  coopers  to  the  proper  dimensions,  and  the  packers  proceed 
with  their  work.  This,  like  many  other  apparently  simple  operations, 
requires  tact  and  judgment  The  packer  first  ranges  a  circle  of  hottles 
round  the  inner  surface  of  the  cask,  then  encircles  a  wisp  of  straw 
within  this  ring  of  hottles,  and  then  arranges  a  smaller  ring.  In  thii 
way  he  proceeds  till  one  tier  is  filled ;  and  hy  the  aid  of  a  stick  or 
wedge  he  inserts  straw  and  extra  bottles  whererer  there  is  room  fiir 
the  one  or  the  other,  until  at  length  the  whole  are  jammed  immoTe- 
ahly  together.  A  second  tier  of  bottles  is  then  built  up,  separated 
from  the  lower  one  by  a  layer  of  straw ;  and  this  is  in  a  similar  manner 
hardened  and  compressed  till  nothing  can  shake  about  or  become  dis- 
placed. So  on  to  the  top  of  the  cask,  which  is  finally  topped  with 
straw,  and  the  head  fastened  in,  ready  for  marking  and  carting. 

Such  19  the  career  of  a  bottle  of  blacking  before  it  leaves  the  hands 
of  the  manufacturer.  But  there  are  one  or  two  other  forms  of  black- 
ing which  wc  may  briefly  notice,  in  illustration  of  the  arrangements  of 
this  factory. 

We  have  before  said  that  in  one  of  the  rooms  of  the  factory  small  tin 
boxes  are  piled  in  great  number,  and  that  these  contain,  or  are  destined 
to  contain,  paste-blacking  for  the  use  of  the  army.     Whether  any  par- 
ticular ingredients  are  used  in  this  composition,  different  from  or  in  ad- 
dition to  those  which  compose  liquid  blacking,  we  do  not  know ;  but 
the  consistence  to  which  it  is  mixed  is  much  stiffer.     The  paste-black- 
ing, when  fully  prepared,  is  contained  in  a  large  vessel  or  tub,  round 
which  two  or  more  boys  place  themselves,  each  one  provided  with  a 
small  scoop  or  ladle,  shaped  like  a  spoon,  with  the  handle  affixed  to  one 
side  instead  of  one  end.     Tin  boxes  are  close  at  hand,  which  the  boys 
take  one  by  one,  and  fill  with  the  thick  paste-like  blacking.     AU  the 
boxes,  as  they  are  filled,  are  ranged  in  rows  in  the  filling-room,  where 
they  remain  till  the  blacking  has  solidified,  and  assumed  a  stUT  cUyey 
consistence.     Then  tin  covers  are  put  on  them,  and  they  are  packed 
in  dozens  and  wrapped  in  paper.    They  reach  the  soldiers,  we  believe. 
through  the  medium  of  the  army  clothiers. 
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Th«TC  is  umtber  kind  of  pute-bluking  which  ia  nld  in  Uule  wide- 
montlied  atone  pots,  Bomething  like  cruciblei.  Thu  ii  Dearly  the  aune 
in  quali^  aa  the  aohliera'  blacking;  while  the  poti  are  of  the  aama 
character,  aa  to  material,  aa  the  bottles.  The  paste-blacking  is  laded 
into  them  by  the  laine  simj^e  apparatus  aa  into  the  tin  boxes,  and  is 
then  allowed  to  stand  aside  to  solidiiy ;  after  which  the  mouths  of  the 
pota  are  well  secured  with  paper. 

Another  form  of  blacking,  different  from  all  the  others,  remains  yet 
to  be  noticed.  This  is  &  kind  which  ia  stiffer  than  liquid  or  bottle 
blacking,  bat  thinner  than  the  other  kinds :  it  is  in  &ct  a  soft  paste, 
Jta  mode  of  being  packed  into  a  saleable  form,  after  the  manufacture 
is  finished,  is  very  different  from  the  other  instances.  Shallow  moulds 
or  trays  are  provided,  about  half  a  yard  long,  two-thirds  aa  wide,  and 
half  an  inch  or  so  in  depth.  Into  these  moulds  the  paste-blacking  is 
poured  or  laded  from  a  large  vessel ;  and  the  moulds  are  then  put  by 
on  ahelves  to  cool  and  solidify.  One  side  of  the  eastern  filling- 
room  eontaina  t  very  large  number  of  these  moulds,  standing  by  till 
dieir  contained  blacking  has  become  cool.  When  this  cooling  ia  ef- 
fected, Cftch  trfty  or  monld  ia  laid  flat  on  a  bench,  and  one  of  the  edges 
or  ledges  is  removed,  so  as  to  enable  a  knife  to  be  passed  under  the 
solidified  blacking,  as  a  means  of  loosening  it  &om  the  bed  of  the 
mould.    The  whole  sheet  of  blacking,  if  we  may  so  term  it,  is  then  cut 
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&•  kagdi  of  tlw  rfwet 
the  cakes  are 
loo  soft  to  bt 
;  wiile,  OB  tbe  odKT  htnd,  Aij  raqvze  nddwr 
tiD  bofii*!  noon  oi  piipcf ,  fint  fmlod  widi  toe 
of  the  ■MiwilMtim^  Ac^  are  wdl  fnted  widi  oil,  md  wImb 
dry,  aiefit  tobe  uted  as  wr^ipcn  totheiMaQcakeiof  blat^mg.  IW 
pqpcnavekid  flaloo  a  bcnck,  one  cake  k  ft  mId  aark,  id  bjone'of 
tkooe  neat  y*^  expeditiowi  laaniiMilatioiiB  wfcick  aa  wtun  odMr  parti  of 
tke  feloffj  nhikit,  Ae  cakei  are  wrapped  vp,  eaek  ai  Mi  ofled  paper. 
Hwn,  ia  Older  to  fldl  thew  cakee  to  tbe  daloa  iaatem  £t  to  W 
haiidlfJ,  iMaO  wooden  bozee  are  provided,  eaek  c^akle  of  koUiiig  a 
certain  nwnber  packed  neatly  one  npon  anotber. 

Tbna  bare  we  raptdlj  tketcked  the  diief  aiaaafai  lining  featniH 
of  the  pbce,  so  far  at  it  necconry  for  the  yitaim  object.  Every  diy, 
we  boTe  md,  witnesses  a  pretty  regnkr  and  anifofm  scries  of  opera- 
tkms.  The  actnal  manafactore  takes  pbce  at  an  early  bonr  m  the 
morning;  while  the  bottling,  oxking,  sealing,  labelling,  moaldingaad 
wrapping  cake-bUcking,  bottle-washing,  hc^  oceopy  the  rcanaining 
hoars  of  the  day  in  the  upper  and  hinder  rooms.  The  parking  in  tiia 
warehouse  is  so  arranged  as  to  enable  the  waggons  and  carts  to  be 
dispatched  with  one  cargo  to  the  Tarions  dflders,  wharfs  docks^  Jpc^ 
in  different  parts  of  town,  at  a  prettr  early  hour  in  the  morning,  and 
with  anotber  cargo  at  a  later  peri*>d  of  the  day.  Taken  altogether,  it 
must  be  owned  that  a  day  at  "  Day  and  Martin's  "  is  an  early  day,  and 
a  long  day,  and  a  busy  day. 
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XI.— A  DAY  AT  THE  LONDON  MARBLE-WOEKS. 


The  cutting  of  a  piece  of  stone,  and  bringing  it  to  a  form  and  ap- 
pearance adapted  to  the  purposes  of  the  builder,  are  operations  which, 
until  the  last  few  years,  have  undergone  but  a  yery  slight  amount  of 
change.     The  pickaxe  at  the  quarrj,  and  the  saw  and  chisel  at  the 
mason's  jard,  have  probablj  for  ages  been  the  instruments  by  which 
these  operations  have  been  conducted ;  and,  indeed,  so  far  as  regards 
Ae  common  building*8tones,  the  same  remark  may  be  made  in  our 
own  day.     The  more  costly  kind  of  stone,  to  which  we  give  the  name 
ot  moMef  and  which,  from  its  nature,  is  susceptible  of  a  high  and 
dnrable  polish,  requires  for  its  due  preparation  an  amount  of  labour 
ftr  exceeding  that  which  is  customarily  bestowed  upon  the  commoner 
kinds  of  stone ;  and  this  circumstance  has  led,  within  a  period  com- 
paratively recent,  to  the  construction  of  machines  which  enable  the 
processes  of  sawing,  grinding,  polishing,  &c.  to  be  performed  with 
more  expedition  and  less  expenditure  of  manual  labour  ^han  charac- 
terized &e  same  operations  formerly.    Were  it  not  for  this  circum- 
stance, we  should  not  probably  have  called  the  reader's  attention  to 
lliis  department  of  mechanical  art;  but  there  are  many  points  con- 
nected with  the  subject  at  the'present  day  which  deserve  a  little  notice. 
So  far  as  stone  is  employed  in  large  blocks  for  the  construction  of 
bnildingi^  strength  and  durabili^  are  the  chief  qualities  for  which 
the  material  is  valued ;  but  when  we  have  a  substance  such  as  marble, 
in  which  delicacy  and  purity  of  colour  are  combined  with  a  suscepti- 
bility at  feeeiving  a  high  polish,  and  of  being  cut  into  elegant  forms, 
a  new  measure  of  value  is  obtained :  our  notions  of  taste  and  beauty 
ai«  at  once  appealed  to,  and  llie  refining  influence  which  objects  of 
taste  exert  on  mankind  is  shared  by  this  substance  in  common  with 
some  others.    That  this  is  felt  to  be  the  case,  is  shown  by  the  evidence 
given  before  the  parliamentary  committee  on  the  Arts  and  Principles 
of  Design,  in  1836.    It  appeared  to  be  an  opinion  on  the  part  of  many 
members  of  llie  Ck)mmittee,  that  if  so  beautiful  a  substance  as  marble 
could  be  brought  more  plentifully  and  eeonoxnicaUy  within  the  reach 
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of  the  inhabiUnts  of  this  countrj,  it  would  tend  to  mirmiee  tlie  arts  of 
design,  and  to  diffuse  a  taste  for  the  elegances  which  are  so  well  ap- 
preciated in  Italy.  On  this  subject,  Mr.  Cowper  gaTe  the  following 
eridence  in  answer  to  questions  pat  to  him  bj  the  Commitlee : — 

''Old.  Would  you  not  conceiye,  if  the  arts  were  generally  diffused 
among  the  people,  &e  black  marble  of  Derbyriiire  and  different 
marbles  would  be  converted  to  purposes  at  present  almost  unknown  ? 
—Certainly. 

''614.  Is  there  not  some  tendency  now  existing  towards  the  conrer- 
sion  of  that  and  various  marbles  to  purposes  of  art?— -There  is,  bodi  as 
to  the  various  marbles  and  various  other  materials.  At  the  marble- 
works,  Esher  Street,  Horseferry  Road,  there  is  a  beautiful  system  of 
machinery  for  working  ornamental  marble;  mouldings,  alaba,  sod 
pilasters  of  beautiful  workmanship,  are  executed  in  Brittsh  and  Ibre^ 
marble  at  a  low  price.  The  whole  is  &e  contrivance  of  Mr.  Tulloch, 
an  independent  gentleman  of  great  taste,  as  his  large  collection  of 
paintings  by  the  old  masters  testifies.  He,  from  observing  the  great 
use  of  marble  in  Italy  and  in  other  countries,  contrived  this  machinery 
for  the  express  purpose  of  introducing  marble  into  more  general  use 
in  this  country." 

After  a  few  questions  relating  to  a  patent  mode  of  carving  busts  in 
ivory,  Mr.  Cowper  was  asked — 

^  632.  If  applied  to  oak  or  hard  wood,  the  expense  would  be  con- 
siderably  lessened  ? — Yes ;  and  I  have  seen  the  most  elegant  parquetry 
floor  made  by  it,  which  would  be  too  expensive  to  be  attempted  by 
hand.  Much,  if  not  all,  of  the  Gothic  oak  carving  for  the  new  houses 
of  parliament  might  be  done  hy  it ;  and  with  Mr.  TullocVs  maehineiy 
in  Esher  Street,  almost  all  the  Gothic  stone  mouldings  might  be  exe- 
cuted ;  so  that  by  this  application  of  art  to  manufacture,  the  splendid 
palace  of  the  legislature  might  itself  be  increased  in  splendour. 

"633.  Could  it  be  used  for  working  in  wood  and  wainscoting,  and 
for  ornaments  ?— Yes ;  and  there  would  be  no  difficulty  in  doing  so.** 

As  it  may  not  be  uninteresting  to  the  reader  to  know  the  means  by 
which  marble  may  be  thus  brought  into  a  useful  and  ornamental  form 
by  machinery,  we  shall  in  the  present  paper  detail  the  results  of  a 
visit  recently  made  to  the  establishment  referred  to  in  the  above 
evidence,  illustrating  our  remarks  by  a  few  wood-cuts,  and  by  sudi 
descriptions  as  will  explain  in  a  familiar  way  the  action  of  the  patent 
machinery,  without  attempting  minute  detail. 
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It  u  neceMsrj  to  itkte  the  dutinction  between  marble  and  other 
kinda  of  stone.  This  term  is  applied  to  those  finer  varieties  of  gra- 
nular and  compact  limestone,  which,  being  of  a  closer  grain,  are  ms- 
ceptible  of  a  snperior  polish,  and  are  remarkable  either  for  their 
whiteness,  their  blackness,  or  the  beaaty  and  varietj^  of  their  colours. 
In  former  times  the  appellstion  of  marble  (derived  from  the  Greek 
verb,  to  shine  or  glitter)  was  indiBcriminately  given  to  manj  stony 
ntasses  that  admit  of  being  polished ;  and,  accordingly,  we  find  ala- 
baster, serpentine,  basalt,  porphyry,  &c.  occasionally  included  under 
that  term.  At  present,  however,  it  is  customary  to  confine  the  term 
*  marble '  to  the  kinds  of  limestone  above  alluded  to,  whether  in  a  pure 
state,  or  varied  with  foreign  substances  mixed  with  or  imbedded  in  the 
mass,  such  as  serpentine,  hornblende,  quartz,  &c.  Where  a  piece  of 
marble  is  not  purely  white  (and  white  specimens  are  very  rare),  it  has 
received  its  tinta  generally  from  the  oxides  of  iron,  the  solution  of 
which  baa  wholly  or  partially  penetrated  the  mass  previous  to  its  com- 
jdete  indnration.  Blue  and  green  marbles  frequently  owe  their  tints 
to  minute  particles  of  hornblende.  The  black  varieties,  such  as  those 
of  Ireland  and  of  Derbyshire,  are  coloured  by  carbon,  and  sometimes 
by  a  kind  of  bitumen. 

The  ancient  atatuea,  of  which  "SO  many  beautiful  specimens  are  still 
remaining,  were  formed  of  marble  obtained  from  qnarriea  which  are 
met  with  even  in  the  present  day  ■  and  the  general  character  of  all  such 
quarries  may  be  judged  from  a  notice  of  those  at  Carrara.  Several 
ridges  of  low  hills  near  the  town  of  Carrara  have  been  known  for  the 
marble-quarries  worked  there  ever  since  the  time  of  the  Romans,  The 
quarries  are  more  than  a  hundred  in  number,  some  furnishing  the 
purest  white  marble  which  the  sculptor  can  obtain,  and  others  marble 
variously  tinted  and  adapted  for  ornamental  purposes.  The  quarries 
were  worked  throughout  the  flourishing  period  of  the  Roman  empire, 
after  which  they  fell  into  disuse,  and  did  not  resume  their  importance 
till  the  Piaons  took  possession  of  them  in  the  twelfth  century.  Of 
this  assemblage  of  quarries  Mr.  Simonds  observes : — "  Formerly  on 
the  sea-side,  it  now  forms  a  deep  nook  in  the  mountain  behind;  but 
all  Italy,  all  Europe,  and  all  the  world,  might  be  covered  with  temples 
and  peopled  with  statues  of  Carrara  marble,  yet  the  main  stock  would 
BOstain  scarcely  a  visible  diminution  by  the  loss  of  such  fragments  of 
its  vastness.  The  rock  is  strewed  over  with  these  fragments  detached 
tram  the  heights  by  pygmies  whom  you  scarcely  see  above,  working 
with  their  puny  tools,  and  blasting  with  gunpowder.    The  &c«  ^i  "int 
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noble  rock,  exposed  for  ages  to  tlie  weatlmv  v  bkek ;  vlnle  tiw  new 
fnctnrefl  are  dftczling  white,  and  dieir  ciyital  grain,  dimlj  traneparent, 
looks  as  if  a  single  stroke  of  the  chiid^a  akilfnl  one  indeed — ^miglit 
make  it  breathe  at  once."*  TweWe  hundred  workmen  are  conaCantfy 
employed  at  the  quarries;  and  the  annual  rerenue  is  calculated  at 
seven  or  eight  hundred  thousand  francs.  The  blocks  are  carried  down 
from  the  quarry  in  carts,  drawn  by  oxen,  to  the  Spiaggia,  or  beach  of 
Ayenxa,  where  the  storehouses  are  situated,  and  whence  the  marble  is 
shipped  on  board  the  vessels  that  anchor  in  the  roads.  As  ^  frvigfat 
of  the  blocks  would  be  uselessly  increased  if  they  were  exported  in 
misshapen  masses,  they  are  frequently  sawn  into  squares  by  saw-mills, 
turned  by  some  small  streams  which  flow  down  the  side  of  tiie  hiUs  in 
which  the  quarries  are  situated. 

The  marble,  thus  brought  to  London  in  the  rough  state,  whether 
from  Italy,  from  France,  from  Ireland,  or  from  the  northern  parts  of 
England,  we  will  suppose  to  be  consigned  to  the  marble-working 
establishment  before  spoken  of;  and  we  will  proceed  to  describe  the 
general  arrangement  of  the  buildings,  and  the  action  of  the  different 
machines  employed  for  working  it. 

Most  Londoners,  and  perhaps  most  visitors  to  London,  are  aware 
that  the  Milbank  Penitentiary  is  situated  at  a  little  distance  north-west 
of  Vauxhall  Bridge.  Immediately  to  the  north  of  this  building  is  Holy- 
well Street,  out  of  which  branches  a  smaller  street  called  Esher  Street; 
and  in  this  last-mentioned  street  is  situated  the  London  marble-woiks ; 
or,  to  give  the  full  name,  the  **  London  Marble  and  Stone  Works ;"  for 
other  kinds  of  stone  are  worked  besides  marble.  The  buildings  com- 
prise a  long  front  range ;  three  or  four  ranges  of  work-shops  and  sheds ; 
and  open  yards  connecting  these  ranges  one  with  another. 

An  arched  entrance  leads  through  the  front  range  of  buildings  into 
an  open  court  behind.  On  either  side  of  this  entrance  are  doors,  die 
one  on  the  left  hand  leading  to  offices  and  coimting-houses,  to  which 
we  shall  not  further  allude.  The  entrance  on  the  right  is  to  a  ro<»n 
occupied  by  monumental  tablets  and  other  articles  in  marble,  in  a 
state  nearly  approaching  to  completion;  as  well  as  plaster  caststnr 
models  of  which  marble  copies  have  been  made. 

From  this  lower  room  a  staircase  leads  up  to  the  show-itMmi,  which 
presents  a  very  beautiful  appearance.  It  is  a  kind  of  gallery,  w^ 
adapted  for  the  reception  and  exhibition  of  finished  works  in  marble. 

•  *ToufmHilytiid8icny,'p.576. 
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The  room  if  of  great  length,  and  is  lighted  hy  ranges  of»windows 
situated  near  the  ceiling  on  hoth  sides  of  the  room,  leaving  ample  space 
for  monumental  tahlets,  &c.  beneath  them.  A  clear  passage  is  left 
through  the  middle  of  the  room  from  end  to  end ;  on  either  side  of  which 
are  ranged  very  numerous  specimens  of  finished  works  in  marble,  such 
as  chimney-pieces,  pillars,  pilasters,  vases,  urns,  tables  and  table-tops, 
statues,  busts,  monumental  tablets,  motddings,  &c.  Some  of  these  are 
very  elaborately  worked;  and,  from  the  diversified  colours  of  ^e 
specimens  of  marble  employed,  and  the  taste  with  which  they  are 
arranged,  the  whole  presents  a  very  elegant  appearance.  Others  are 
nearly  plain,  and  exhibit  the  accuracy  with  which  the  machinery  em- 
ployed can  produce  flat  sur£Bu;es  of  marble,  for  such  purposes  as  paving 
for  halls,  conservatories,  dairies,  shop-fronts,  ftc.  Most  of  these  objects 
being  temporarily  placed  in  this  room,  the  collection  varies  from  time 
to  time.  A  short  time  ago,  among  the  more  elaborate  works  finished 
at  the  establishment,  were  a  large  Gothic  monument,  a  marble  fountain 
for  Sutherland  House,  and  a  marble  copy  of  the  large  vase  presented 
to  the  BritiBh  Museum  by  Lord  Western  in  1839.  At  a  more  recent 
visit  we  observed  several  balustrades  and  other  articles  of  polished 
black  Irish  marble  for  Hanylton  Palace  in  Scotland. 

Descending  frt)m  the  show-room,  we  "peM  out  into  the  court  or  yard 
behind  the  front  range  of  buildings.  This  yard  is  occupied  by  large 
blocks  of  marble :  some  in  the  rough  state  in  which  they  were  brought 
to  London,  either  merely  trimmed  with  the  chisel  or  rudely  sawn  into 
thick  slabs ;  others  in  a  more  or  less  prepared  state.  Among  these  we 
noticed  blocks  of  black  marble  from  Ireland,  of  the  unusually  large 
dimensions  of  thirteen  feet  by  ten  or  eleven ;  and  other  blocks  of  white 
marble  from  Italy,  much  smaller  in  size,  and  exhibiting  examples  of 
the  rude  manner  in  which  the  hand-sawing  of  the  Italians  is  effected. 

To  the  left  of  this  yard,  and  extending  behind  the  southern  end  of 
the  front  range  of  buildings,  is  another  yard,  almost  entirely  filled  with 
marble  which  has  been  already  cut  up  into  slabs  of  an  inch  or  so  in 
thickness,  and  which  are  deposited  here  till  wanted  for  the  subsequent 
processes.  A  few  slabs  of  the  finer  kinds  of  stone  are  among  them; 
but  marbles  of  various  colours  and  qualities  constitute  4he  chief 
materials  operated  on. 

Crossing  to  the  right  of  the  central  court  or  yard,  we  come  to  die 
buildings  in  which  the  working  processes  are  carried  on.  The  main 
building  is  of  two  stories,  each  measuring  probably  eighty  feet  by 
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fifty.  Tie  lower  story  or  room  lias  iloors  on  the  noi-th,  «oi 
west  sides,  each  leading  to  an  oiicn  court  or  yard ;  while  on  the  cast 
aide  is  r  door  opening  into  an  engine-room,  where  a  steam-engine,  san- 
plied  with  the  necessary  appendages  of  furnace,  boiler,  fly-wheel,  &c, 
produces  the  moving-power  by  which  all  the  macliinery  is  impelled. 
This  large  room  is  so  filled  with  machines  in  active  operation,  and  the 
unceasing  noise  of  the  sawing  and  grinding  processes  is  so  bewildering, 
that  a  stronger  requires  some  little  time  t«  analyze  the  compli< 
arrangements  of  the  room.  By  beginning  at  the  source  of  poww, 
ever,  viz.,  the  steam-engine,  and  tracing  the  communication  from 
point  to  another,  the  skilful  arrangement  of  the  whole  gndualtf 
becomes  manifest.  The  fly-wheel  of  the  steam-engine  moves  a,  shaftand 
a  system  of  cranks,  by  which  four  rods  are  made  to  move  horizontally. 
Each  of  these  rods,  by  a  reciprocating  longitudinal  movement,  tpovn  r 
set  of  saws  inserted  in  frames;  and  the  arrangement  of  each  fraiae,  as 
we  sliall  presently  esplain,  is  such  as  to  admit  of  a  block  of  marble 
being  cut  by  these  saws.  There  are  llms  four  sawing-frames  or 
machines,  ranged  in  a  rectangular  form,  two  to  the  north  and  two  to 
the  south  of  the  rotating  shaft ;  and  the  whole  occupying  the  greater 
port  of  the  eastern  half  of  the  room. 

On  the  western  side  of  the  room,  nest  to  the  door  by  which  we  enter, 
is  a  'ripping-bed,'  a  machine  for  cutting  slabs  of  marble  into  narrow 
strips  or  into  small  pieces.  Next  to  this  is  a  '  griiiding-bed,'  on  which 
the  slabs  are  ground  after  sawing,  and  previous  to  the  process  of 
polishing.  Beyond,  and  towards  the  northern  end  of  the  room,  ia  a 
'  moulding-bed,'  a  machine  by  which  pieces  of  marble  are  worked  into 
the  architectural  form  of  mouldings,  such  as  squares,  fillets,  beadingi^ 
hollows,  and  ovalos,  All  tliese  macliinea  consist  of  various  parts,  M 
which  motion  of  some  kind  or  other  is  given,  in  one  of  the  many  wajB.-- 
which  are  familiar  to  those  accustomed  to  machinery,  but  which  can 
scarcely  be  made  intelligible  to  general  readers  by  written  description. 
Shafts,  drums,  bands,  cog-wheels,  racks  and  pinions,  bevel-wheel» — all 
are  brought  into  requisition,  according  to  tlie  kind  of  motion  and  the 
circumstances  under  which  it  is  to  be  produced.  At  the  eastern  side 
of  the  room,  in  addition  to  the  sawing-machines,  is  a  lathe  of  large 
dimensions,  turned  by  a  shaft  connected  with  the  other  machinery.  At 
this  lathe  circular  pieces  of  stone  are  moulded,  or  provided  wilii  the 
architectural  mouldings  just  alluded  to;  and  by  it  also  circular  columiWi 
ore  turned. 
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We  will  now  pass  to  the  upper  story  of  the  building,  corresponding 
in  size  with  the  lower.  This  room  is  lighted  on  all  four  sides  by  win- 
dows, and  contains  a  great  number  of  workmen  employed  principally 
in  the  finishing  processes  of  marble-working.  There  are  several 
openings  in  the  floor,  to  make  room  for  the  upper  parts  of  the  large 
sawing-machines  below,  and  for  some  of  the  motive  apparatus  by  which 
the  machines  are  worked.  Between  and  around  these  openings  work- 
benches are  erected,  at  which  the  men  are  employed.  The  operations 
are  mostly  effected  by  hand ;  but  there  are  two  machines  on  the  west- 
em  side,  called  '  polishing-beds,'  at  which  the  finishing  operation  is 
given  to  slabs  and  other  ^at  pieces  of  marble.  A  door  from  the 
southern  end  of  this  room  leads  to  the  show-room. 

We  now  leave  the  large  building,  and  pass  through  an  open  shed  or 
shop  attached  to  its  western  wall.  This  shed  exhibits  an  instance  of 
the  ubiquity  (if  we  may  be  allowed  the  term)  of  steam-power ;  for  by 
carrying  a  shaft  through  the  wall  which  separates  the  shed  from  the 
sawing-room,  three  or  four  machines  in  the  former  are  set  in  motion 
as  effectually  as  if  they  were  in  the  large  building.  The  first  of  these, 
connected  immediately  with  the  shaft,  is  a  grinding-machine,  for 
grinding  smaller  pieces  of  marble  than  those  operated  on  by  the  ma- 
chine in  the  large  building.  Next  to  this,  and  connected  with  it  by  a 
revolving  drum  and  band,  is  a  machine  for  cutting  circular  slabs  of 
marble  of  any  dimensions  up  to  six  or  eight  feet  in  diameter.  Adja- 
cent to  this  is  a  third  machine,  by  which  small  circles,  a  few  inches  in 
diameter,  are  cut  out  of  slabs  of  marble,  and  by  which,  with  a  little 
modification  of  arrangement,  cylinders,  tubes,  and  columns  might  be 
cut  The  remaining  part  of  this  shed  is  occupied  by  workbenches 
at  which  men  are  engaged  in  sawing,  grinding,  and  polishing  small 
pieces  of  marble,  the  working  of  which  scarcely  requires  the  aid  of  the 
machines. 

A  narrow  avenue  separiites  the  shed  just  alluded  to  from  a  long 
range  of  shops,  in  which  those  departments  of  marble-working  are 
carried  on  wherein  the  mallet  and  chisel  are  the  principal  instruments 
employed.  Small  benches,  ranged  laterally  across  the  shop  through- 
out its  whole  length,  are  occupied  by  men  engaged  principally  in 
sculpturing  or  carving  the  ornamental  parts  of  marble-work. 

Beyond  this  range  of  carving  shops  is  a  millwright's  shop,  in  which 
the  numerous  saws,  chisels,  and  other  instruments  of  iron  and  steel 
employed  in  the  processes  of  the  manufacture  are  repaired  and  sharp- 
ie 2 
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ened ;  and  in  wliich  Mpsin  and  adjustinMiti  of  Uie  machinerj  are 
ratde.  At  the  left  of  tlii«  u  a  luge  open  jard  entirely  filled. with  akbe 
of  etatuarjr  marble,  which  have  been  cut  bj  the  machiitea,  and  are  de- 
posited here  till  wanted.  To  the  right  or  eaitward  of  the  millwright's 
■hop  ia  another  open  yard,  occupied  pertly  bj  atorei  of  atone  and 
marble  not  yet  brought  under  the  action  of  the  saw,  and  partly  by  the 
tand  and  the  apparatua  for  cteanaing  and  repairing  it,  required  in  the 
procew  of  Mwing. 

We  have  now  token  a  glance  at  the  general  arrangement  of  the 
ettftbliahment,  to  ihow  the  mutual  dependence  of  its  leveral  parte. 
Our  next  object  is,  to  trace  the  progreaa  of  a  block  of  marble  through 
the  several  processes  which  it  undergoea,  till  its  final  conversion  into 
slabs,  pillars,  mouldiDgi,  plinths,  vases,  or  other  specimens  of  marble- 
work.  We  shall  thus  have  an  opportuni^  of  describing  the  general 
action  of  all  the  machines  separately,  as  they  are  brought  into  re- 
quisition. 

The  first  machine  employed  on  a  block  of  marble  after  it  is  de- 
posited in  the  manu&ctory  is  the  large  sawing -machine,  one  of 
which  is  represented  in  Fig.  3.    There  are  five  or  six  of  these  in 
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operation,  hut  the  action  of  any  one  will  illustrate  that  of  all  the  rest 
The  process  of  sawing  must  of  course  be  regulated  according  to 
the  purpose  foi  which  the  marble  is'  employed.     In  a  monummtal 
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tablet,  the  pieces  of  marble  employed  are  generally  broad,  flat,  and 
thin,  whether  or  not  they  be  highly  decorated.  In  a  chimney-piece, 
the  several  parts  are  likewise  made  from  rather  thin  slabs  and  strips ; 
in  marble  steps,  table-tops,  pavements,  &c.,  the  same  remark  applies ; 
and  indeed  in  the  larger  proportion  of  articles  made  of  marble,  the 
pieces  from  which  they  are  formed  are  flat  slabs  or  sheets,  rather  than 
massive  pieces.  In  many  of  the  ornamental  purposes  to  which  marble 
is  applied,  a  foundation  of  commoner  stone,  of  brick,  of  wood,  or  of 
cement,  is  first  formed,  and  then  the  marble  is  superposed  merely  as  a 
sort  of  casing.  It  results  from  this  mode  of  using  it,  that  a  block  of 
marble  is  in  most  cases  converted  into  slabs  of  an  inch  or  so  in  thick- 
ness before  being  applied  to  its  ulterior  purpose. 

This  first  process  of  sawing  is  that  in  which  the  application  of  ma- 
chinery is  perhaps  of  the  greatest  importance,  not  only  as  regards  the 
expenditure  of  manual  labour,  but  also  in  reference  to  the  accuracy 
with  which  the  cutting  is  effected.  With  regard  to  the  first  point, 
many  persons  must  have  obserYed  the  singularly  inefficient  way  in 
which  the  muscular  power  of  a  man  is  exerted  in  the  common  mode  of 
sawing  a  stone.  He  sits  at  one  end  of  the  stone,  grasping  with  his 
hands  one  end  of  a  frame,  which  contains  an  iron  saw  or  cutter,  and 
this  saw  he  pushes  to  and  fro  as  a  means  of  dividing  the  block  of  stone 
or  marble  into  slabs.  Now  it  is  manifest,  on  a  very  little  consideration, 
that  his  muscular  strength  is  not  equally  effective  as  a  working-power 
during  these  reciprocal  movements ;  to  push  and  to  pull,  to  draw  up- 
wards and  to  draw  downwards,  to  extend  the  hands  from  the  body  and 
to  draw  them  to  it,  are  respectively  efforts  which  produce  very  unequal 
effects.  If  we  watch  the  proceedings  of  a  stone-sawyer,  we  shall  also 
see  that  the  saw  frequently  '  jars,*  or  has  a  tremulous  motion  conse- 
quexit  on  the  unequable  manner  in  which  it  is  moved ;  the  result  of 
which  is,  that  the  cut  is  not  equally  effective  throughout  the  whole 
length  of  the  block.  All  these  circumstances  combine  to  render  the 
cutting  by  hand  a  very  slow  one. 

With  respect  to  the  accuracy  of  the  cutting,  it  may  well  be  supposed 
that  this  is  with  difficulty  attained  by  hand.  The  blade  of  the  saw  or 
cutting  instrument  is  not  above  three  or  four  inches  wide,  and  is  ex- 
tremely apt  to  twist  a  little  out  of  the  vertical  plane.  If  we  were  to 
attempt  to  cut  through  a  large  cheese  with  a  common  knife,  the  cut 
would  be  more  and  more  irregular  in  proportion  as  the  blade  of  the 
knife  was  narrower.    So  in  the  case  of  the  stone ;  the  narrowness  of 
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the  blade-^neceMtry  to  enrare  hf  easy  pMMge  through  the  stone-^ 
renders  it  so  liable  to  deviate  from  the  vertical  plane,  that  a  perfectly 
level  cut  if  almost  unattainable  by  hand.  Tliis  irregularity  produces 
two  ill  consequences :  it  renders  a  laborious  process  of  grinding  neces- 
sary, in  order  to  produce  a  level  surface ;  and  it  occasions  a  waste  of 
material,  which  is  of  serious  importance  if  the  quality  of  the  marble 
be  valuable.  Of  this  latter  fact  we  saw  a  striking  instance.  In  the 
central  yard  of  the  Marble-works  were  the  two  halves  of  a  large  and  very 
fine  block  of  statuary  marble,  which  had  been  cut  in  two  in  Italy  before 
exportation.  The  cutting  had  been  effected  by  hand ;  and  on  glancing 
the  eye  along  the  surface  of  one  of  the  pieces  thus  cut,  it  was  obvious 
that  the  surface  was  about  nine  inches  out  of  a  true  plane,  the  saw 
having  twisted  in  various  directions  during  the  process  of  cutting.  The 
distortion  thus  occasioned  affected  both  halves  equally,  for  a  convex  pro- 
tuberance in  one  half  had  a  corresponding  depression  in  the  other ;  and 
to  bring  both  these  to  a  true  surface,  the  middle  portion  of  the  one 
and  the  edges  of  the  other  had  to  be  sawn  or  ground  away  to  the  depth 
of  nine  inches.  It  happened  that  this  block  was  one  of  the  finest  speci- 
mens of  purely  whit*;  marble,  a  fact  which  could  not  be  fully  ascer- 
tained until  the  cut  was  made;  the  quality  was  so  valuable,  that  the 
portion  wasted  by  the  irregular  sawing  would,  if  cut  into  slabs,  have 
been  worth  a  sum  estimated  by  the  proprietors  at  nearly  a  hundred  and 
fifty  pounds. 

These  are  some  of  the  circumstances  which  render  the  employment 
of  machinery  very  important ;  and  Sir  George  Wright  and  Sir  James 
Jelf  some  years  ago  devised  machines  for  these  purposes.  Their  at- 
tempts, from  various  causes,  were  not  permanently  successful ;  but 
the  mechanism  of  Mr.  Tulloch  lias  now  been  in  operation  several 
years.  The  sawing-framcs  each  consist  of  a  cast-iron  framework,  to 
hold  the  working  machinery  together,  about  twelve  feet  long.  A 
horizontal  rectangular  frame,  longer  than  the  block  to  be  cut,  and 
wider  than  the  block  is  thick,  has  mechanism  at  each  end  by  which  a 
number  of  saws  may  be  fixed  parallel  to  the  length  of  the  frame,  and 
with  the  blade  of  each  saw  in  a  vertical  plane.  By  means  of  pins  and 
wedges,  the  saws  can  be  fixed  at  any  required  distance  a])art :  suppose, 
for  instance,  that  a  block  is  to  be  cut  into  a  number  of  slabs,  each  one 
inch  thick ;  an  equal  number  of  saws  would  be  fixed  in  the  frame 
strictly  parallel  one  to  another,  and  exactly  an  inch  apart ;  bo  that  the 
saws  themselves  would  ensiure  the  accurate  regulation  of  thethickn 
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of  the  slabs.  The  saw-frame  is  capable  of  sliding  in  vertical  grooves  in 
the  cast-iron  supporters,  and  is  balanced  by  weights  connected  with  it 
by  a  chain  passing  over  a  pulley  above ;  the  saws  are  thus  kept  at  a 
height  from  the  ground  corresponding  to  the  part  of  Ihe  block  which  is 
being  cut ;  and  as  they  are  a  little  heavier  than  the  balance- weight, 
they  gradually  descend  by  their  own  pressure  as  the  cutting  proceeds. 

The  saws  here  spoken  of  are  rather  unfortunately  named.  A  stone- 
saw  is  not  a  saw  at  all.  It  is  merely  a  piece  of  soft  sheet-iron,  with  a 
blunt,  smooth,  straight  edge,  unprovided  with  teeth.  Its  action  is  not, 
properly  speaking,  to  cut  the  stone,  but  to  separate  the  particles  of  the 
niaterid  by  friction.  The  effect  is  much  increased  by  the  addition  of 
sand  and  water,  the  latter  of  which  in  some  degree  softens  the  stone, 
while  the  sharp  particles  of  the  former  aid  the  frictive  action  of  the 
saw ;  the  small  hard  particles  which  constitute  sand  may  indeed  be 
deemed  substitutes  for  the  teeth  of  a  saw.  The  quality  of  the  sand  is 
varied  according  to  the  nature  and  hardness  of  the  stone  to  be  cut; 
coarse  sharp  sand  being  used  for  soft  kinds  of  stone,  while  \ery  fine 
sand  is  better  fitted  for  the  harder  stones.  At  the  Marble-works  the 
sand  employed  is  obtained  from  the  neighbourhood  of  Croydon.  It  is 
well  washed  in  large  vessels,  in  order  to  free  it  as  much  as  possible 
from  extraneous  substances ;  after  which  it  is  placed  in  a  large  brick 
receptacle  covered  with  a  roof,  but  open  to  the  air,  where  it  is  kept  till 
wanted.  The  cleanness  of  the  sand  employed  is  a  matter  of  considera- 
ble importance ;  for  if  a  small  fragment  of  wood,  or  a  grain  so  large 
that  it  will  not  penetrate  (but  rolls  over)  the  stone,  gets  among  the 
sand,  the  action  of  the  saw  is  much  impeded,  and  the  removal  of  the 
obstacle  very  difficult 

We  will  suppose  that  a  block  of  Italian  marble,  eight  or  ten  feet 
long,  five  or  six  wide,  and  one  and  a  half  thick,  is  to  be  cut  into  as 
many  inch  slabs  as  it  will  make,  say  sixteen.  Sixteen  saws  are  fitted 
into  the  frame  parallel  and  equidistant,  and  the  whole  are  lifted  up  by 
means  of  a  windlass  acting  on  the  balance  weight  above,  to  a  height 
sufficient  to  allow  the  block  of  marble  to  be  placed  edge  uppermost 
beneath  them.  The  block  is  placed  as  nearly  vertical  as  practicable, 
and  is  wedged  and  supported  so  as  to  remain  firm.  A  very  ingenious 
little  machine,  in  which  Mr.  Tulloch  has  shown  much  inventive  con- 
trivance, is  then  suspended  over  the  block,  for  supplying  the  saws  with 
the  requisite  amount  of  sand  and  water.  In  the  ordinary  method  of 
sawing  by  hand,  a  board  is  placed  so  as  to  slope  towards  the  fissure 
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nude  by  tlie  mw  ;  ukI  At  the  upper  part  ofthifl  boud  u  placed  a  vewel 
of  water,  from  which  a  unall  but  conitant  atream  ia  running  down  the 
board  into  (he  opening.  A  qnanU^  of  land  prerioDal;  washed  ii  atao 
placed  on  the  board  at  a  little  distance  from  the  point  where  the  water 
i*  running ;  and  a  portion  of  this  sand  is  drawn  forward  hj  the  work- 
man into  the  running  water  by  means  of  a  stick  with  a  hook  at  the  end, 
and  carried  down  gradually  into  the  fissure  nude  by  the  saw.  But  by 
Mr.  TuUoch'a  contrivance  several  saw  fissures  are  supplied  with  sand 
and  water  at  once.  An  iron  cistern,  about  two  feet  long,  one  high,  and 
one  wide,  is  filled  with  water;  and  in  each  side  are  fixed  about  twenty 
«ocks.  The  water,  slowly  flowing  from  these  cocks,  falls  into  an 
equal  number  of  little  grooves  formed  in  tlie  bottom  of  a  box  filled 
with  sand ;  and  these  grooves  arc  so  constructed  that  the  sand  and  water 
flow  out  together  at  a  number  of  little  openings  on  one  side  of  the 
bos.  These  streams  of  sand  and  water  are  then  so  directed  as  to  flow 
each  into  one  of  the  saw  fissures.  As  tliere  arc  two  grooved  boxes, 
one  on  each  side  of  the  cistern,  there  are  two  streams  of  saud  and  water 
flowing  into  each  fissure.  This  ia  one  of  those  small  pieces  of  me- 
chanism freijuenily  met  witli  in  our  manufactures,  in  which  more  in- 
ventive ingenuity  is  oAcn  called  for  than  in  machines  apparently  much 
more  important. 

The  saws  being  made  to  rest  on  the  block,  and  the  sand  and  water 
being  arranged  to  flow  into  the  fissures  as  soon  as  they  are  made,  the 
saw-frame  is  set  into  reciprocating  horizontal  motion  by  a  connection 
being  formed  between  it  and  the  working  shaft  of  the  steam-engine. 
By  a  particular  application  of  a  parallel  mutiou  somewliat  similar  to 
that  of  Watt,  the  saws  are  moved  in  a  strictly  horizontal  maimer,  the 
length  of  the  stroke  of  each  saw  being  about  eighteen  inches,  ^\'hen 
the  saw  cornea  to  the  end  of  its  stroke,  it  is  lifted  up  a  little  by  means 
of  an  inclined  plane,  so  aa  to  allow  the  sand  and  water  to  flow  down 
beneath  it  in  the  crevice.  As  the  cutting  proceeds,  the  assemblage  of 
saws  descend  by  their  own  weight  being  a  little  greater  tlian  that  of 
the  balance ;  and  the  reciprocating  motion  continues  till  the  block  has 
been  entirely  divided  into  slabs. 

There  are  four  macliines  of  the  kind  just  described,  all  connected  by 
rods  with  the  working-shaft  of  the  steam-engine,  and  all  capable  of  re- 
ceiving and  working  an  equal  number  of  saws.  But  within  the  last 
few  years  blocks  of  black  marble  from  Galway  have  been  procured  of 
such  large  dimensions  that  the  sawing-machines  are  not  able  to  receive 
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them :  for  working  on  mch  blodu  another  nwing-frune  baa  been 
erected  out  in  the  open  yard,  but  etill  in  connection  with  the  working 
power  of  the  steam-engine.  We  eaw  a  block  of  Galway  marble,  thir- 
teen feet  long  by  ten  feet  wide,  under  procesi  of  sawing  in  thia  frame  : 
it  wag  being  cut  into  slaba  for  forming  the  landings  of  a  grand  Btur- 
case  in  Hamilton  Palace, 

After  a  block  of  marble  has  been  cut  into  slabs,  it  is  for  many  pur- 
poses required  to  be  reduced  to  the  form  of  narrow  strips,  such  as  the 
several  parts  of  a  chimney-piece,  or  of  a  monumental  tablet;  or  else 
into  small  pieces  of  various  shapes.  The  large  sawing-frames  are 
not  adapted  for  this  smaller  kind  of  workmanship,  which  is  therefore 
effected  in  a  machine  called  a  'ripping-bed,' represented  in  Fig.  3. 
This  is  a  kind  of  table,  twelve  or  ^fourteen  feet  long,  six  or  seven 


wide,  and  three  high,  the  flat  w  bed  of  whieh  la  made  of  cast-iron. 
On  thia  iron  bed  is  placed  one  of  plank,  forming  the  top  of  the  table ; 
and  on  diis  the  slabs  which  are  to  be  cut  into  stripe  are  temporarily 
fixed  with  plaster  of  Paris.  A  horiiontal  axle  revoWea  a  few  inches 
abore  the  :table,  and  on  this  axle  are  fixed  vertical  cutters,  consisting 
of  drcolar  pieces  of  acdt  iron  about  eight  inches  in  diameter,  the  lower 
edg*  of  which,  wbQ«  ZOTolving,  nearly  tovchai  the  table.    The  iron 
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bed  on  which  the  planking  and  the  slab  rat  ii  connected,  bj  meena 
of  palleja,  with  a  heavy  weighty  bj  which  it  is  drawn  sknrlj  forward; 
and  the  edge  of  the  marble,  thus  forcibly  drawn  in  contact  with  the 
edge  of  the  cutter,  is  subjected  to  its  cutting  action,  and  is  palled 
forward  by  the  weight  as  fiwt  as  the  cutting  is  effected.  The  axle, 
being  several  feet  long,  is  adapted  for  the  reception  of  several  cutters 
at  once,  which  may  be  so  adjusted  as  to  produce  strips  of  any  required 
width.  Suppose,  for  example,  it  were  required  to  cut  a  Mb  ^iree 
feet  wide  into  one  dozen  strips,  all  of  different  width :  a  series  of 
cutters,  all  of  equal  diameter,  would  be  fixed  upon  the  axle  at  such 
relative  distances  apart  as  would  correspond  with  the  width  of  the 
strips  to  be  produced,  and  all  the  cuttings  would  be  made  at  one  time. 
One  man  attends  to  the  machine,  adjusting  the  cutters  to  the  axle, 
arranging  the  marble  on  the  bed,  adjusting  the  balance-weight  to 
the  work  required  to  be  effected,  and  keeping  up  a  constant  sup- 
ply of  sand  and  water  at  the  fissures  which  the  cutters  make  in  the 
marble. 

The  form  of  this  machine  adapting  it  only  to  make  rectilinear  cuts, 
the  production  of  a  curve  requires  other  arrangements.  We  have 
before  stated  that  there  are  two  machines  for  cutting  circular  pieces 
of  marble  from  flat  slabs.  One  of  these,  for  circles  of  large  dimen- 
sions, consists  of  a  flat  bed  capable  of  receiving  a  slab  six  or  eight  feet 
in  diameter,  in  a  horizontal  position.  Above  this  is  a  vertical  pillar, 
to  the  lower  end  of  which  are  attached  four  arms  at  right  angles  with 
one  another,  and  all  exactly  equal  in  length.  To  the  bottom  of  each 
arm  is  fixed  a  piece  of  iron,  such  as  the  saws  are  made  of,  bent  into  a 
curve  corresponding  with  the  curvature  of  the  circle  to  be  produced. 
These  pieces  of  iron  are  capable  of  being  fixed  at  any  distance  from 
the  centre,  and  the  distance  chosen  in  any  particular  instance  depends  on 
the  diameter  of  the  circle  to  be  cut.  When  the  arms  revolve,  the  pieces 
of  iron  attached  to  their  lower  surfaces  become  cutters  :  each  is  capa- 
ble of  making  a  circular  cut  in  the  surface  of  the  marble  during  one 
rotation,  and  all  acting  in  conjunction  to  produce  a  more  speedy  effect. 
The  slab  is  fastened  down  to  the  bed  with  plaster  of  Paris,  to  keep  it 
from  shifting  during  the  process  of  sawing ;  and  the  fissure  is  kept 
constantly  wetted  with  sand  and  water  by  a  man  or  boy  in  attendance 
on  the  machine.  The  revolving  arms  are  connected  with  a  balance- 
weight  in  such  a  manner  that  the  cutters  sink  in  proportion  as  the 
fissure  in  the  marble  becomes  deeper,  until  at  length  a  circular  piece 
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Fig.  4. 


is  entirely  cut  out' of  the  slab.  We  saw  two  beautiful  variegated  mar- 
ble  table-tops,  about  six  feet  in  diameter,  which  had  been  cut  to  the 
circular  form  by  this  machine. 

The  smaller  circular  cutter  acts  on  somewhat  the  same  principle 

as  the  larger.  A  vertical  shaft  is  set  in  rotation, 
to  the  lower  end  of  which  is  attached  a  hollow 
cylinder  of  sheet-iron«  The  lower  edge  of  this 
cylinder  acts  as  a  cutter,  the  marble  to  be  cut 
being  placed  on  a  stand  or  bench  immediately 
beneath  it  Cylinders  of  different  sizes  are  kept 
for  circles  of  varying  diameters,  and  their  depth 
is  such  that  three  or  four  pieces  of  marble  might 
be  laid  one  on  another,  and  all  cut  at  once.  The 
same  means  of  fixing  the  marble  to  the  bench 
beneath,  of  supplying  the  fissure  with  sand  and 
water,  and  of  elevating  and  depressing  the  cutters, 
are  adopted  in  this  as  in  the  other  machines  lately 
described.  Some  years  ago  a  contrivance,  bearing 
a  certain  degree  of  resemblance  to  this,  was  devised  for  forming  round 
pillars  and  hollow  cylinders  and  tubes  of  stone,  the  cutting  instrument 
in  both  cases  being  a  cylinder  of  metal.  By  a  small  circular  cutter  of 
this  kind,  pieces  of  marble  may  be  cut  in  great  number,  and  with  great 
accuracy,  for  mosaic  or  tessellated  pavements. 

But  a  mere  circle,  with  a  plain  edge,  is  only  one  of  the  forms  in 
which  a  curved  piece  of  marble  is  required  for  ornamental  purposes. 
The  edge  itself,  or  portions  of  a  pillar  or  pedestal,  may  be  required  to 
present  some  architectural  form,  such  as  squares,  rounds,  hollows,  &c. 
To  give  this  form  to  a  piece  of  marble  a  lathe  is  employed,  differing 
little  from  the  common  turning-lathe.  A  small  block  of  marble  in 
a  rough  state,  or  a  small  circular  piece  of  slab,  as  the  case  may  be,  is 
attached  to  the  lathe,  and  set  into  rapid  rotation  by  a  shaft  connected 
with  the  steam-engine ;  and  a  workman  proceeds  to  give  it  the  required 
form.  This  he  effects— not  with  an  iron  cutter  used  with  sand  and 
water,  nor  with  a  mallet  and  chisel, — but  with  long  sharp-pointed  in- 
struments of  steel,  the  points  of  which  he -brings  in  contact  with  the 
stone  in  the  same  manner  as  the  turner  uses  his  chisel.  The  stone 
flies  off  in  small  fragments  by  the  use  of  the  sharp-pointed  instrument ; 
and  when  a  rough  approximation  to  the  shape  has  been  thus  produced, 
other  tools,  such  as  gouges^  ftc.,  are  employed  to  complete  the  form  of 
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Ibe  pine  of  DMtUe.     POIus  aid  oAer  artids  of  vnuitt  kiod  could 
be  worked  by  •imilar  meane. 

A  few  puBgnpba  bwk  we  dcKrOied  a  madnne  called  a  '  ripping- 
bH'bjiriiidiaflabofmarbUeonldbecutapintortripa.  The  atnps 
dMM  prodand  are  mtmt6nu»  naed  m  their  plain  form,  after  being 
poliriied;  bol  thev  are  more  freqaentlj  dircnified  with  moaldiDg^  in 
a  maaier  exemplified  br  the  npt^  aide*  of  a  marble  chimoer- piece. 
Tbew  mooUingi  are  worked  by  an  ingcntona  machine  called  a  '  monld- 
ii«-bed.'  bearing  a  good  deal  of  rcaemUance  to  the  '  rippng'bed,'  M 


far  as  regard*  the  flat  taUe  on  which  the  marble  k  laid,  and  the  poai- 
tion  of  a  rerolTing  axle  a  litUe  above  the  table.  Bnt  the  cuttera  by 
which  the  mouldingt  are  wrought  are  alu^ether  different:  they  con- 
sirt  not  of  circular  piece*  of  ■beet-iron,  but  of  nuMe*  of  iron  wbooe 
circular  nirfaces  have  beea  wrought  into  varwiUB  forow,  the  counter- 
parts of  the  different  moulding,  to  be  produced.  We  law  aereral 
hundred*  of  tbeae  cuttera,  rf^pud  for  all  the  Tarioua  pattern  Ukely 
to  be  demanded.  «!««.*  atrip  of  marWe  i.  to  be  moulded  to  any  par- 
ticular form,  an  iron  cutter  ewrw«ponding  with  that  form,  or  ratber. 
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the  counterpart  to  it,  is  placed  on  an  axle  just  above  the  1>ed  of  the 
machine,  and  firmly  fixed  in  its  place.  The  strip  of  marble  is  then  fixed 
down  with  plaster  of  Paris  to  a  board  which  is  capable  of  being  moved 
slowly  forward  bj  a  rope  and  pulley,  as  in  the  other  machines,  at  such 
a  height  as  shall  just  allow  the  iron  cutter  to  make  the  required  depth  of 
cutting.  The  cutter  being  set  into  rapid  rotation,  the  marble  is 
brought  up  to  it,  and  is  cut  or  ground  away  by  the  action  of  the 
revolving  iron.  The  marble  advances  onwards  as  fast  as  it  is  cut, 
and  then  presents  a  series  of  parallel  mouldings  on  its  surface,  the  coun- 
terpart of  those  in  the  cutter. 

We  have  now,  we  believe,  described  all  the  machines  whose  action 
is  to  cut  the  blocks  of  marble  into  smaller  pieces  of  various  forms, 
and  have  next  to  speak  of  those  whose  office  is  to  give  a  smooth  and 
polished  surface  to  the  pieces  so  cut.  The  action  of  the  cutters,  what- 
ever be  their  form,  necessarily  leaves  a  certain  degree  of  roughness  of 
surface  ;  and  if  the  cutting  be  made  irregularly,  the  surface  is  not  only 
rough,  but  uneven.  Under  all  circumstances,  therefore,  a  slab  or  piece 
of  marble  requires  to  be  ground  after  it  is  cut.  The  means  of  effecting 
this  at  the  marble-works  are  various,  according  to  the  size  of  the  slab 
to  be  operated  on.     If  the  slab  be  large,  a  *  grinding-bed,'  situated  near 
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the  large  sawing-frftmes,  U  employed.  This  consisto  mainly  of  n  very 
strong  wooden  bed  or  table  on  whicli  the  slab  it  laid,  and  of  a  l«rg« 
cast-iron  platp  whose  lower  surface  performs  the  grinding  procew. 
The  beil  is  subject  to  a  very  elow  reciprocating  or  backward  aiid  foi^ 
ward  motion,  by  means  of  rack  and  pinion  work  beneath ;  while  the 
iron  plate  which  is  suspended  from  above  has  a  very  singular  motion 
given  to  it,  not  exactly  either  circular  or  rectilinear,  but  a  compound 
of  both.  The  combiniitioii  of  these  movements  in  the  bed  to  which  the 
marble  is  attaclied,  and  in  the  iron  plate  which  is  superposed  on  it,  is 
such  that  the  motion  of  any  one  point  may  be  compared  to  the  curve* 
on  an  engine-turned  watch.  Tlie  object  of  this  very  ingenious  contri- 
vance is,  that  every  part  of  the  slab  may  be  ground  in  the  same  degree 
and  in  tlie  same  manner,  and  thnt  the  movement  of  the  iron  over  ^y 
particular  part  of  the  surface  of  the  marble  may  be  as  varied  in  direc- 
tion as  possible.  This  process,  like  that  of  sawing,  requires  a  supply 
of  sand  and  water  to  aid  the  action  of  the  iron.  The  supply  b  etTected 
in  a  curious  manner.  The  plate  is  surrounded  by  a  raised  ledge,  and 
is  pierceil  in  various  parts  with  round  holes.  It  thus  forms  n  kind  of 
shallow  box  with  a  perforated  bottom  i  and  being  fiiled  or  partially 
filled  with  moistened  sand,  the  latter  finds  its  way  down  through  the 
bolea,  and  moistens  the  whole  surface  of  the  marble  bencatli  the  iron. 
The  plate  is  capable  of  being  elevated  and  depressed  to  different 
heights,  to  accommodate  the  tliickness  of  ihc  marble  which  may  be 
placed  beneatli  iL 

The  machine  thus  described  is  par^cularly  calculated  for  grinding 
large  flat  surfaces  of  marble,  which  it  reduces  to  a  plane  almost  raathe' 
matically  correct.  But  for  smaller  pieces  of  marble,  or  the  edges  of 
slain,  another  macliine  is  employed,  in  which  the  grinding  instrument, 
altliougli  arranged  in  a  totally  different  manner,  is  still  made  of  iron. 
A  circular  plate  of  iron,  about  five  feet  in  diameter,  and  two  inches  in 
thickness,  is  placed  in  a  horizontal  position,  and  connected  with  a  ver- 
tical shaft  or  aile,  which  passes  through  the  centre.  This  axle,  by  the  i 
aid  of  intervening  wheel-work,  is  set  into  rotation,  and  in  its  turn  i 
tntes  the  iron  plate.  The  lower  surface  and  the  edge  of  the  plate  a 
hidden,  but  the  upper  surface  is  open ;  and  being  at  a  height  of  about 
three  feet  from  the  ground,  it  forma  a  convenient  bed  or  bench,  at 
which  the  men  may  work ;  it  is  in  fact  an  iron  workbench  revolving 
in  a  horizontal  direction.  This  '  circular  grinding-bed,'  which  th« 
workmen — with  the  peculiar  nomenclature  of  which  most  workmen  J 
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ar«  so  fond — call  a  *  roundaboat,'  is  moiaUned  wiUi  sand  and  wat«r; 
and  an^  pieces  of  marble  which  are  to  be  ground  by  its  aid  are  pressed 
down  firmly  upon  it  The  iron  surbce  has  the  same  effect  on  the  mar- 
ble in  this  instance  as  in  the  former,  the  difference  being  in  the  kind  of 
motion  given  to  die  iron,  and  In  the  iron  being  beneath  the  marble  in- 
•tead  of  above  it. 

The  action  of  a  sur&ce  of  iron,  used  as  in  the  two  machines  just  de- 
•cribed,  is  not  to  polish  the  piece  of  marble  exposed  to  it,  but  merely 
to  bring  it  to  a  perfect  level,  by  removing  all  saw-marlcs  and  other 
irregultritie*  of  surface.  But  as  one  of  the  chief  beauties  for  which 
marble  ia  admired  is  the  brilliant  gloss  presented  by  its  surface  when 
highly  worked,  the  slabs  or  strips,  after  being  ground  by  one  of  the  two 
macbinea  described  above,  are  carried  to  a  polishing  machine,  or 
*  poliihing-bed,'  situated  in  the  upper  fioor  of  the  building.  This  ma- 
chine is  about  twelve  feet  long,  ibur  or  five  wide,  and  three  high.     It 
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consutB  of  a  fiat  bed  on  which  the  piece  of  marble  it  laid,  and  mechft- 
niam  for  working  the  polishing  instrumenta.  Each  of  these  latter  ii 
about  two  feet  long  and  four  inches  wide,  formed  of  lead  or  aome  other 
heavy  aubitance,  and  faced  at  the  bottom  with  a  lajer  of  a  peculiar 
kind  of  felt,  adapted  for  the  polishing  of  marble.  Each  polisher  is  con- 
nected by  means  of  a  long  handle  with  the  working  machinery  of  the 
steam-engine,  by  which  it  acquires  a  backward  and  forward  motion 
OYer  the  surface  of  the  marble  j  and  the  arrangement  u  such  that  sere* 
ral  polishers  may  be  wrought  at  one  time.  All  flat  surfaces  of  marble, 
whether  large  slabs  or  narrow  strips,  may  be  polished  in  this  way. 

There  are,  in  moat  worked  specimens  of  marble,  whether  article!  of 
furniture  or  of  decoration,  numerous  small  pieces  which  cannot  be  con- 
veniently or  profitably  prepared  by  the  machines  which  have  lately  en- 
gaged our  attention.  This  is  especially  the  case  where  any  elaborate 
carved  work  forms  part  of  the  design.     It  thence  results  that  there 
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are  a  large  number  of  men  employed  at  the  Marble-works  besides  those 
who  are  in  attendance  on  the  machinery.  A  brief  notice  of  the  modes 
in  which  the  manual  labour  of  these  workmen  is  applied  will  be  a 
necessary  sequel  t6  our  preceding  details. 

If  a  small  piece  of  marble  is  to  be  cut  in  a  manner  which  does  not 
require  the  aid  of  the  machines,  a  man  uses  a  kind  of  small  hand-saw, 
formed,  like  the  larger  saws,  of  a  piece  of  soft  iron  without  teeth. 
This  piece  of  iron  is  fixed  into  a  handle,  and  it  is  used  nearly  in  the 
same  manner  as  a  common  saw ;  the  workman  keeping  the  fissure  in 
the  marble  constantly  supplied  with  sand  and  water.  Tlie  process  of 
grinding  small  pieces  of  marble  by  hand  is  in  like  manner  a  miniature 
representation  of  the  analogous  process  as  effected  by  machinery. 
Small  pieces  of  iron,  attached  to  wooden  handles  of  a  convenient  shape, 
constitute  the  grinding  tools,  which  are  used  with  sand  and  water. 

The  clusel  and  mallet  are  tools  of  which  we  have  not  had  much  occa- 
sion to  speak ;  but  they  are  much  used  in  the  finer  and  ornamental 
parts  of  the  work.  This  is  often  very  slow  and  tedious  work.  The  piece 
of  marble  to  be  carved  is  placed  upon  a  bench ;  and  the  workman,  pro- 
vided with  chisels,  gouges,  and  pointed  instruments  of  various  shapes, 
chips  away  the  marble  until  he  has  formed  the  required  device  or  pattern. 
Foliage,  groups  of  figures,  and  indeed  all  patterns  in  which  varjring  un- 
dulations of  surface  occur,  are  produced  by  these  means.  We  saw, 
under  process  of  carving,  several  elaborate  balusters  of  black  marble 
for  a  staircase  at  Hamilton  Palace.  Each  baluster  was  about  a  yard  in 
length,  and  five  or  six  inches  in  thickness,  and  profusely  decorated  in 
every  part  One  |uece  of  marble,  without  joint  or  division,  formed 
each  baluster ;  so  that  the  carver  had  to  chisel  away  just  enough,  and 
no  more,  to  produce  the  required  pattern.  The  beautiful  substance  of 
which  these  balusters  were  formed  suggests  a  remark  on  the  store  of  ma- 
terial which  we  have  in  our  own  country  and  in  the  sister  island.  This 
black  marble,  brought  from  a  quarry  near  Gal  way,  is  perfectly  spot- 
less, as  black  as  jet,  and  susceptible  of  a  very  high  polish ;  and  as  the 
blocks  procurable  from  thence  are  among  the  largest  which  have  ever 
been  brought  to  England,  the  marble  is  capable  of  being  applied  to  a 
great  variety  of  purposes.  A  visit  to  the  British  Museum  will  show 
that  our  quarries  are  capable  of  supplying  black  and  coloured  marbles 
of  great  beauty.  In  the  New  Mineralogical  Gallery  are  two  tables, 
one  presented  to  the  Museum  by  Mr.  Martin,  and  the  other  in  1838 
by  the  Duke  of  Rutland.    The  former  consists  of  a  richly  variegated 
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green  and  white  serpentine  marble,  lircraght  from  the  quarry  of 
Ballinahinch,  near  Galwaj.  The  latter  consitts  of  two  kinds  of  mar- 
ble, the  frame-work,  legs,  and  bottom  plinth  of  the  table  being  of  black 
marble,  brought  from  Bakewell  in  Derbyshire,  and  the  top  being  com- 
posed of  a  very  carious  sponge-coloured  slab  of  stalagmitic  marble 
from  Hartle  in  the  same  county.  If  the  means  were  attained  for  work- 
ing up  these  fine  marbles  in  an  expeditious  and  economical  manner 
(and  the  patent  machinery  seems  calculated  to  aid  in  producing  this 
result),  the  more  extensive  use  of  our  home  quarries  would  in  all  pro- 
bability follow. 

All  the  pieces  of  marble  which  have  passed  through  the  hands  of  the 
carver  require  to  be  ground  and  polished  before  the  beauty  of  surface 
can  be  developed.  This  is  effected  by  using  small  pieces  of  different 
substances,  such  as  cast-iron,  gritstone,  smooth  stone,  and  slate,  shaped 
so  as  to  suit  the  diversities  of  ornament,  and  rubbed  over  the  marble 
until  the  latter  is  brought  to  a  fine  surface.  These  are  processes 
which  it  is  not  probable  machinery  will  ever  be  made  to  perform.  In- 
stead of  expressing  any  surprise  at  this  circumstance,  we  cannot  but 
admire  the  ingenuity  which  could  effect  so  many  different  processes  by 
machinery :  the  cutting  of  slabs  from  the  block ;  the  cutting  of  strips 
from  a  slab ;  the  cutting  of  various-sized  circles ;  the  cutting  of  ar- 
chitectural mouldings  in  a  slip  of  marble ;  the  grinding  of  a  large  slab 
by  one  machine,  and  of  small  pieces  by  another ;  the  polishing  of  the 
pieces  thus  ground ;  and  the  adjustment  of  machinery  by  which  all 
these  processes  are  performed  through  the  agency  of  one  working  shaft 
of  the  steam-engine — required  no  small  share  of  inventive  talent. 

In  conclusion  we  may  say,  that  if  a  visitor  is  resolute  enough  to 
bear  the  "  setting  his  teeth  on  edge  "  by  the  noise  of  the  sawing,  there 
is  much  to  interest  him  at  this  establishment 
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^  It  might  contribute  to  dispose  us  to  a  kinder  regard  for  the  labours 
of  one  another,  if  we  were  to  consider  from  what  unpromising  begin- 
nings the  most  useful  productions  of  art  have  probably  arisen.  Who, 
when  he  first  saw  the  sand  or  ashes,  by  a  casual  intenseness  of  heat, 
melted  into  a  metalline  form,  rugged  with  excrescences  and  clouded 
with  impurities,  would  have  imagined  that  in  this  shapeless  lump  lay 
concealed  so  many  conveniences  of  life  as  would,  in  time,  constitute 
a  great  part  of  the  happiness  of  the  world  ?  Yet,  by  some  such  for- 
tuitous lique&ction  was  mankind  taught  to  procure  a  body,  at  once, 
in  a  high  degree,  solid  and  transparent ;  which  might  admit  the  light 
of  the  sun,  and  exclude  the  violence  of  the  wind ;  which  migiit  extend 
the  sight  of  the  philosopher  to  new  ranges  of  existence,  and  charm 
him,  at  one  time,  with  the  unbounded  extent  of  material  creation,  and 
at  another  with  the  endless  subordination  of  animal  life ;  and,  what  is 
of  yet  more  importance,  might  supply  the  decays  of  nature,  and  suc- 
cour old  age  with  subsidiary  sight  Thus  was  the  first  artificer  in 
glass  employed,  though  without  his  knowledge  or  expectation.  He  was 
facilitating  and  prolonging  ihe  enjoyment  of  light,  enlarging  the  ave- 
nues of  science,  an^  conferring  the  highest  and  most  lasting  pleasures : 
he  was  enabling  the  student  to  contemplate  nature,  and  the  beauty  to 
behold  herself." 

A  century  has  nearly  elapsed  since  Dr.  Johnson  wrote  this  forcible  and 
beautiful  paragraph ;  and  nothing  has  occurred,  in  the  subsequent  history 
of  manufiMStures,  to  lessen  its  truth  or  beauty.  Many  opaque  substances 
are  capable  of  assuming  a  form  more  or  less  vitreous  or  glass-like ; 
such  as  earths,  some  acids  and  salts,  and  metallic  oxides.  In  porcelain 
we  see  an  example  of  partial  vitrification ;  for  the  granular  texture 
is  exceedingly  fine,  and  a  slight  translucency  is  produced.  But  com- 
plete vitrification  never  results  until  after  the  fusion  or  melting  of  the 
ingredients ;  and  we  know  of  no  means  by  which  porcelain  clay  or  any 
owlt  earth  may  be  melted  in  its  simple  state.      But  when  two  kinds 
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of  earth  are  mixed  together,  or,  still  better,  when  a  siliceoua  earth  ib 
mixed  with  certain  crystalline  salts,  perfect  fusion  may  be  produced, 
and  a  nearer  approach  to  transparent  glass  maj  result  Again,  some  of 
the  metallic  oxides  may  be  made  to  assume  a  vitreous  form,  and,  when 
mixed  with  silex,  to  produce  a  glass  possessing  Talnable  properties. 
We  may  thence  regard  glass,  generally  speaking,  as  resulting  from  the 
mixture  and  fusion  of  these  three  kinds  of  ingredients  ;  and  the  pur- 
pose fulfilled  by  each  may  be  thus  understood : — the  siliceous  substance 
is  the  yitrifiable  ingredient ;  the  salt  or  alkali  is  the  flux,  by  mixture 
with  which  the  silex  becomes  fusible ;  and  the  metallic  oxide,  besides 
acting  as  a  flux,  imparts  certain  qualities  whereby  one  kind  of  glaos  is 
distinguishable  from  another. 

Such  is  the  nature  of  vitrification, '  a  process  which,  if  we  may 
judge  from  the  researches  made  witliin  the  last  thirty  or  forty  years  in 
Egypt,  and  the  discovery  of  the  mode  of  deciphering  the  hieroglyphics 
so  profusely  displayed  on  Egyptian  monuments,  was  known  in  very 
remote  ages.  Sir  J.  G.  Wilkinson  ('  Manners  and  Customs  of  the 
Ancient  Egyptians ')  adduces  three  distinct  proofs  that  the  art  of  glass- 
working  was  known  in  Egypt  before  the  exodus  of  the  children 
of  Israel  from  that  land,  three  thousand  five  hundred  years  ago. 
At  Beni  Hassan  and  at  Thebes  are  paintings  representing,  in  a 
very  rude  form,  glass-blowers  at  work ;  and  from  the  hieroglyphics 
accompanying  them,  it  is  found  that  they  were  executed  in  the  reign 
of  a  monarch  who  occupied  the  throne  at  about  that  period.  Again  : 
images  of  glazed  pottery  were  common  at  the  period  under  considera- 
tion, the  vitrified  material  of  which  is  of  the  same  quality  as  glass ;  and 
therefore  the  mode  of  fusing,  and  the  proper  proportions  of  the  in- 
gredients for  making  glass,  must  have  been  already  well  known. 
Lastly,  Sir  J.  G.  Wilkinson  adduces  the  instance  of  a  glass  bead  about 
three-quarters  of  an  inch  in  diameter,  which  Captain  Henvey  found  at 
Thebes,  and  which  contains  in  hieroglyphic  characters  the  name  of  a 
monarch  who  lived  fifteen  hundred  years  before  Christ. 

The  knowledge  of  the  manufacture  probably  travelled  from  Egypt 
to  Greece,  and  thence  to  Rome  and  modem  Europe ;  and  successive 
improvements  have  not  only  brought  the  art  to  a  high  degree  of  ex- 
cellence, but  have  led  to  its  subdivision  into  several  kinds,  such  as 
flint-glass,  plate-glass,  window-glass,  and  green  or  bottle-glass  making. 

Confining  ourselves  to  flint-glass,  we  now  invite  the  reader's  atten 
tion  to  the  process  of  manufacture.     The  flint-glass  works  of  "Mr 
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Pellatt,  which  we  have  heen  permitted  to  visit  for  our  present  purpose, 
are  situated  in  Holland  Street,  Bkckfriars,  and  comprise  the  various 
huildings  necessary  for  the  production  of  flint-glass  ware :  such  as  a 
horse-mill,  for  grinding  old  melting-pots,  as  one  of  the  ingredients  in 
the  manufacture  of  new  ones ;  a  room  wherein  ground  or  powdered 
claj  is  mixed  and^kneaded  into  a  working  state ;  another  in  which  the 
pots  are  made ;  others  for  drying  the  manufactured  pots ;  rooms  for 
storing,  washing,  and  preparing  the  alkaline  salts ;  others  for  washing 
and  drying  the  siliceous  sand;  a  mixing-room,  wherein  the  sand,  alkali, 
and  oxides  are  combined;  two  coking-ovens,  or  furnaces  for  con- 
verting coal  into  coke ;  the  glass-house,  with  its  working  furnaces, 
pot-furnace,  and  annealing-oven;  glass-cutting  and  glass-engraving 
shops;  and  others  for  subsidiary  purposes:  the  whole  occupying  an 
area  of  about  three- fourths  of  an  acre.  The  routine  of  operations  in 
these  departments  will  come  successively  under  our  notice. 

In  describing  the  vitrifiable  qualities  of  various  materials,  we  used 
the  most  general  terms,  in  order  to  include  all  kinds  of  glass  within 
our  remarks ;  but  it  is  necessary  now  to  state  the  restrictions  which 
are  required  in  practice.  Although  most  earthy  substances  may,  by 
peculiar  treatment,  be  wholly  or  partially  vitrified,  yet  silexy  ot  finU 
is  that  which  possesses  the  most  valuable  qualities.  Again,  although 
many  alkaline  and  saline  substances  might  be  used  as  fluxing  materials, 
yet  toda  and  potash,  in  one  or  other  of  their  forms,  are  those  generally 
employed  by  the  glass-maker.  Lastly,  although  many  metallic  oxides 
might  be  similarly  vitrified,  yet  oxide  of  Uad  is  that  which  is  most 
frequently  employed.  This  being  premised,  we  may  state  that  the 
materials  for  flint-glass  are  nearly  as  follow: — One  part  of  alkali 
(carbonate  and  nitrate  of  potash),  two  parts  of  oxide  of  lead,  three 
parts  of  sea-sand,  and  a  minute  portion  of  the  oxides  of  manganese  and 
arsenic. 

The  term  ^  flint-glass  *  is  given  because  flints  were  formerly  em- 
ployed as  the  siliceous  material :  they  were  made  red-hot,  and  plunged 
into  cold  water,  whereby  they  were  so  fractured  and  disintegrated  as 
to  be  easily  ground  to  powder.  Sea-sand  is,  however,  now  found  to 
answer  the  same  purpose,  at  a  less  expenditure  of  time  and  trouble. 
The  sand  employed  is  obtained  from  the  seashore  at  Lynn  in  Norfolk, 
and  at  Alum  Bay,  Isle  of  Wight,  the  qualities  brought  from  hence 
being  superior  to  most  others.  A  few  years  ago,  a  portion  of  sand 
hnrngbt  from  Australia  as  ballast  was  firand  to  answer  the  purpose  of 
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English  mid,  and  was  indeed  expected  to  be  superior :  we  belteye,  how- 
ever,  that  the  qualities  of  the  three  kinds  are  now  ranked  nearlj  on  a 
level. 

The  sand,  being  impure  when  brought  to  the  works,  is  conTejred  to 
an  upper  room,  and  thrown  into  a  trough  containing  water.  This 
trough  is  capable  of  being  closed,  and  is  fixed  on  horizontal  pivots, 
whereby  a  rocking  motion  can  be  given ;  and  the  sand,  being  thus 
driven  from  side  to  side  in  the  water,  and  stirred  with  a  spade^  loses 
some  of  its  impurities.  The  dirty  water  is  emptied  into  a  channel  in 
the  floor  of  the  room ;  and  the  same  process  is  repeated  seven  or  eight 
times  until  the  sand  becomes  perfectly  clean.  It  is  then  placed*in  a 
trough  over  an  oven,  through  holes  in  which  it  passes,  when  partially 
dried,  into  the  oven  beneath,  and,  when  dried,  leaves  the  oven  in  the 
state  of  fine,  glittering,  white  particles. 

With  regard  to  the  alkali  employed,  there  are  reasons  why  potash, 
in  the  form  of  carbonate,  is  preferable  to  other  kinds ;  the  carbonic 
acid  being,  however,  dissipated  during  the  melting,  and  leaving  the 
potash  in  a  pure  state.  The  carbonate  of  potash  is  obtained  from 
Canada  and  the  United  States,  and  requires  a  process  of  washing  pre- 
vious to  use.  It  is  conveyed  to  an  underground  apartment,  in  which 
are  washing-bins,  settling-pans,  evapo rating-pans,  and  other  necessary 
apparatus.  The  state  to  which  the  carbonate  is  brought  by  the  process 
of  cleansing  is  that  of  fine  white  grains,  differing  but  little,  to  an  un- 
practised eye,  from  the  prepared  sand. 

Oxide  of  lead,  both  in  the  form  of  litharge  and  of  minium,  or  red- 
lead,  is  employed  in  flint-glass  for  the  following  reasons: — it  is  a 
powerful  flux,  enabling  the  sand  to  melt  more  readily,  and  it  gives 
the  glass  greater  density,  greater  power  of  refracting  light,  greater 
lustre,  greater  resistance  to  fracture  from  sudden  heat  and  cold,  and 
greater  ductility  during  the  working.  If  there  be  too  much  of  this 
material,  the  glass  becomes  inconveniently  soft. 

The  other  ingredients  in  flint-glass,  which  are  very  small  in  quan- 
tity, are  used  as  purifying  and  bleaching  agents;  and,  as  well  as 
the  oxide  of  lead,  require  but  little  preparation  on  the  part  of  the  glass- 
maker. 

Let  us  assume  that  these  several  ingredients  are  in  a  sufficiently  pre- 
pared state.  They  are  taken  to  the  *  mixing-room,'  which  contains 
several  long  bins  or  boxes ;  and  after  being  weighed  in  proper  propor- 
tions, the  ingredients  are  sifted,  mixed  in  the  bins,  and  brought  to  a 
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state  fit  for  .the  melting-furnace.  Here  we  must  leave  them  for  the 
preset,  rememhering  Ihat  the  state  in  which  the  ingredients  are  put 
into  the  melting-pots  is  that  of  a  salmon-coloured  powder,  the  red  tinge 
heing  given  hy  the  oxide  of  lead. 

The  melting-pots,  and  their  mode  of  preparation,  now  deserve  our 
notice.  The  reader  will  not  he  surprised  to  hear  that  the  manufacture, 
drying,  and  baking  of  the  glass-pots  are  important  processes ;  since  one 
pot,  when  filled,  contains  sixteen  hundredweight  of  glass,  the  preserva- 
tion arid  proper  melting  of  which  are  essential  to  the  subsequent  labours 
of  the  glass-worker. 

There  is  a- particular  kind  of  clay,  brought  from  Stourbridge  in 
Worcestershire,  which  seems  better  calculated  than  any  other  as  a 
material  for  the  glass-pots,  and  which  is  dug  from  the  soil  in  a  hard 
state,  ground  fine,  barrelled,  and  sent  up  to  London.  The  broken  or 
worn-out  pots  are  likewise  found  to  be  useful  when  employed  in  com- 
bination with  new  clay ;  four  parts  of  new  clay  being  mixed  with  one 
part  of  old  pots,  ground  by  a  horse-mill,  and  sifled  to  fine  powder. 
The  mixed  ingredients  then  undergo  a  process  so  primitive,  that  one 
almost  regrets  to  see  it  in  this  age  of  machinery.  The  powdered  clay, 
being  mixed  with  warm  water  in  large  square  leaden  troughs,  is  trampled 
on  |with  naked  feet  until  thoroughly  kneaded  into  a  stiff  adhesive  clay. 
The  kneading  of  the  dough  for  sea-biscuits  at  Deptford,  which  yms 
formerly  done  by  men's  fists  and  elbows,  is  now  much  better  effected 
by  machinery;  and  we  might  suppose  that  a  similar  result  would 
follow  the  application  of  machinery  in  the  present  case ;  but  it  ap- 
pears that  a  machine,  formerly  employed  at  these  works  for  this  pur- 
pose, failed  to  produce  the  required  effect,  and  the  old  method  was 
again  resumed. 

The  services  of  the  '  pot-maker '  are  now  called  for.  The  melting- 
pots  for  flint-glass  are  not  moulded,  but  are  built  up  piecemeal,  each 
piece  being  rolled  into  a  cylindrical  form,  and  laid  in  a  curve  on  pre- 
ceding rolls.  If  we  could  imagine  a  boy's  grotto  to  be  built  of  these 
clay  rolls  instead  of  oyster-shells,  we  might  form  an  idea  of  the 
potter's  operations,  with  this  important  addition,  that  every  roll  of 
clay  is  so  thoroughly  pressed  and  squeezed  as  to  expel  all  the  air  from 
between  the  rolls,  and  to  form  a  uniform  and  thick  wall  or  crust. 
The  manipulations  of  the  potter  are  aided  by  a  few  simple  tools ;  and, 
keeping  four  pots  in  progress  at  once,  working  a  little  on  each  in  turn, 
he  completes  the  four  in  six  days.   Few  persons,  probably,  on  hearing  of 
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ft '  melting'pot,*  would  inugine  the  weight  aaA  t»lk  of  dion  ben 
■lloded  to.  liw  weight  of  cl^j  required  for  one  pot  ii  nmAy  one 
tboiutad  poD&da;  uid  the  dimeiuion*  of  tbefinidiad  vewd  u«  Bbont 
three  feet  in  height,  two  and  three- qusitert  in  diunetar,  and  from  two 
to  three  inehea  thick.  The  shape  ia  iwari;  ejlindrieal,  with  a  beinl' 
apherical  top  and  a  flat  baae,  and  there  ■■  only  ofie  opening,  about  right 
or  ten  inches  in  diameter,  U  the  upper  part  of  one  aide. 


The  longer  these  pots  can  be  left  before  they  arc  used,  the  better; 
consequmtly  it  ii  important  to  keep  a  considerable  number  on  band. 
We  were  struck  with  the  singular  appearance  of  a  large  dark  room, 
the  floor  of  which  wu  studded  with  nearly  a  hundred  of  these  dome- 
shaped  vessels.  A  little  stretch  of  imagination  would  have  transformed 
the  assemblFige  into  Cassim  Baba's  oil-jars,  and  have  peopled  them  with 
forty  (or  twice  forty)  thieves ;  but  the  damp  odour  of  clay  kept  the 
thoughts  from  wandering  from  BUckfriara  to  Bagdad.  The  pots  an 
left  in  this  room  for  several  months.  The  evaporation  from  the  dantp 
clay  is  considerable,  and  is  allowed  to  go  on  very  gradually,  in  order 
to  ensure  an  equable  state  throughout  the  thickness  of  the  pot.  When 
the  drying  is  effected,  the  pots  are  taken  as  wanted  to  an  adjraning 
room,  kept  at  a  higher  temperature,  and  then,  a  door  being  opened 
into  the  glaaa-honse  (of  which  more  presently),  each  pot  is  lowered  by 
a  crane,  and  placed  in  the  'pot-arcb.'  This  arch  is  a  small  ftiraaee 
capable  of  containing  two  or  three  pots ;  and  the  pola  are  there  expoaed 
for  five  daya  to  a  very  intenae  heat. 


A  DAT  AT  A  yLlNT-GLA89  FACTORY.  VU 

The  ingredient!  are  prepared;  the  melting-pots  are  made  and 
hardened;  and  it  ij  now  time  fo  visit  the  *  gtaas-hotue '  itself — the 
put  of  ttte  building  to  which  all  the  others  are  suhsidiary,  and  to 
which  the  ejre  of  an  artist  might  be  directed  for  some  striking  effects 
of  light  and  shade.  Imagine  a  large  room,  fifty  or  sixty  feet  square, 
with  an  earthen  floor  bounded  by  brick  walls,  lofty  and  dimly  lighted, 
and  covered  by  an  iron  roof,  the  middle  of  which  is  probably  fifty 
feet  from  the  ground.  Thie  is  the  shell  or  cniat,  the  Itemel  of  which 
is  the  melting- furnace.  In  the  middle  of  the  room  we  see  four  pillars, 
twelve  or  fourteen  feet  high,  supporting  the  four  comers  of  a  great 
chimney,  which  passes  through  the  middle  of  the  roof,  and  rises  to  a 
height  of  about  eighty  feet  This  chimney  is  quadrangular,  tapering 
upwards ;  and  a  clear  passage  is  left  beneath  it  between  the  pillars. 
Built  on  the  level  of  the  ground,  at  two  opposite  sides  of  this  chimney, 
are  two  furnaces,  the  smoke  from  each  of  which  ascends  "by  a  bent 
flue  into  the  great  chimney.  Such  are  the  objects  which  first  meet 
the  eye  through  the  dusky  gloom  of  th«  place. 


As  the  two  furnaces  closely  resemble  each  other,  we  will,  for  con- 
venience of  description,  speak  as  if  there  were  but  one.  Each  furnace 
is  a  circular  dome,  about  fifteen  feet  in  diameter  and  the  same  in 
height ;  and  its  internal  construction  may  be  understood  by  supposing 


164 


DAYS  AT  THE  FACTOSIE8. 


two  basins,  one  shallow  and  the  other  deep,  to  be  inverted  and  placed 
one  on  another,  the  shallower  one  underneath.  The  inner  basin  en- 
closes a  space  containing  the  pots,  the  fuel,  and  the  flame  and  smoke 
arising  therefrom ;  this  flame  and  smoke  reverberate  from  the  vaulted 
roof,  and  pass  up  through  flues  into  the  cavity  between  the  two  basins, 
whence  the  smoke  passes,  by  a  bent  pipe,  into  the  chimney.  All  is 
constructed  of  brick,  and  lined  with  clay  capable  of  resisting  the 
fiercest  heat. 

The  fuel  for  this  furnace  is  laid  on  an  iron  grating  in  the  middle,  in 
connection  with  which,  and  beneath  the  glass-house,  is  a  series  of 
passages  running  in  various  directions  to  the  extent  of  some  hundred 
feet,  and  intended  to  furnish  the  channels  for  a  powerful  draught, 
which,  passing  upwards  through  the  grating,  keeps  the  fuel  in  an  in- 
tensely ignited  state.  The  roof  of  the  inner  dome  of  the  furnace  is 
about  five'  or  six  feet  from  the  ground ;  and  the  flame  and  heated  air, 
reverberating  from  this  roof,  maintain  a  very  high  temperature  within 
t\te  internal  area. 

Formerly,  the  fiiol  employed  used  to  be  coal,  but  it  is  now  found  that 
in  London  many  advantages  result  from  employing  oven-burned  coke 
instead.  In  a  distinct  part  of  the  building  two  coking-ovens  have  been 
erected  for  the  purpose  of  preparing  the  coke  on  the  premises.     Into 
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these  ovens,  which  are  nearly  circular  and  very  shallow,  is  put  small 
coal,  such  as  is  brought  from  the  pit-mouths  in  Northumberland ;  and 
after  twenty-four  hours'  burning  or  roasting,  during  which  the  in- 
flammable matters  are  driven  off,  the  fuel  is  drawn  out  in  the  form  of 
coke.  The  quantity  of  coke  producible  from  a  given  weight  of  coal 
depends  principally  on  the  kind  of  coal  employed :  in  the  present  case 
it  is  in  about  the  proportion  of  live  to  seven. 

The  melting-pots  being  of  large  dimensions,  openings  or  arches  of 
sufficient  size  are  left  in  the  sides  of  the  furnace,  to  allow  of  the  pots 
being  introduced  ;  after  which  the  openings  are  bricked  up.     A  pot, 
when  once  introduced  into  the  furnace,  is  seldom  removed  until  worn 
out ;  but  as  the  average  duration  of  a  pot  is  not  more  than  two  or  three 
months,  these  removals  frequently  occur.     The  withdrawal  of  an  old 
pot  and  replacing  it  with  a  new  one  is  called  *  setting  a  pot,'  and  con- 
stitutes the  most  arduous  and  indeed  fearful  operation  of  the  glass- 
house, and  the  one  to  whiqh  the  men  are  wont  to  refer  as  proof  of 
their  power  of  heat-endurance.     It  frequently  happens  that  the  old 
pot  breaks,  and  the  pieces,  becoming  partially  vitrified,  adhere  to  the 
bottom  of  the  furnace :  in  such  case  the  men  stand  in  front  of  the 
fiercely-heated  openings,  and  dig  up  and  remove  the  broken  fragments 
of  pot  by  means  of  crow-bars  and  other  instruments.      While  the 
removal  of  the  old  pot  is  in  progress,  the  new  one  is  kept  at  a  white 
heat  in  the  *  pot-arch,'  a  pot-furnace  within  a  few  yards  of  the  melting- 
furnace  ;  and  when  the  transference  is  to  take  place,  the  door  of  the 
arch  is  opened,  a  low  iron  carriage  is  wheeled  in  and  tilted  so  as  to  lift 
up  and  draw  out  the  pot,  and  the  latter,  at  a  glowing  white  heat,  is 
wheeled   to  the   furnace,   and  there  deposited  in  its  proper  place. 
When  the  adjustment  is  properly  made,  the  opening  is  immediately 
bricked  up.     The  temperature  to  which  the  men  are  exposed  in  this 
operation  (which  sometimes  takes  several  hours)  may  be  imperfectly 
imagined  when  we  remember  that  the  other  pots  in  the  furnace  may 
at  that  time  be  at  a  perfectly  white  heat. 

In  some  kinds  of  glass  manufacture,  open  melting-pots  are  used, 
whereby  the  fusion  of  the  ingredients  is  effected  in  a  shorter  time. 
But  flint-glass  is  liable  to  be  injured  by  the  carbonaceous  and  gaseous 
matters  arising  from  the  fuel,  and  therefore  the  pots  are  covered  in. 
Each  pot  is  so  placed  in  the  furnace  that  the  mouth  shall  be  directed 
outwards ;  and  this  projecting  mouth  is  so  bricked  and  clayed  round 
as  to  prevent  the  escape  of  flame.     By  this  arrangement,  every  part 
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of  the  pot,  except  the  mouth,  is  tarrotinded  bj  a  fierce  beat ;  and 
although,  on  looking  through  this  orifice  from  without,  a  fiery  white* 
ness  is  seen,  jet  this  results  from  the  interior  of  the  pot,  and  not  from 
the  interior  of  the  furnace  itself,  the  latter  being  entirely  shielded 
from  view. 

Such  is  the  melting-furnace,  provided  in  this  waj  with  seven  pots ; 
and  we  now  follow  tlie  routine  of  processes  connected  with  the 
melting. 

*  The  management  of  a  glass-house,  in  respect  to  /iW,  is  somewhat 
curious  and  worthy  of  note.  The  filling  and  emptying  of  a  melting- 
pot  are  in  general  so  managed  as  to  occupy  one  week.  On  Friday 
morning  the  necessary  arrangements  for  filling  commence.  The 
mixed  ingredients  are  brought  to  the  furnace  in  wooden  vessels,  and 
then  thrown  into  the  pots  by  means  of  shovels,  through  the  openings 
before  alluded  to.  About  four  hundredweight  is  put  into  each  pot ; 
the  mouth  is  closed ;  the  fire  kept  burning  strongly ;  and  the  ingre- 
dients allowed  to  sink  and  melt.  Three  or  four  hours  afterwards,  the 
hole  is  again  opened,  another  equal  supply  thrown  in,  and  another 
equal  space  of  time  allowed  to  elapse.  This  is  repeated  four  times, 
until  each  pot  contain  its  full  quota  of  about  sixteen  hundredweight 
When  all  the  pots  are  filled,  every  orifice  is  stopped  up,  the  fuel  is 
urged  to  vivid  combustion  by  increased  draught  from  beneath,  and 
the  ingredients  remain  throughout  Saturday  and  Sunday  exposed  to 
an  intense  heat.  At  stated  intervals  a  small  opening  is  made,  and  a 
little  of  the '  metal  *  (as  tlie  glass  is  technically  termed)  is  withdrawn  to 
test  its  progress.  In  some  glass-works,  a  considerable  quantity  of 
scum  rises  to  the  surface  of  the  glass  while  melting ;  but  there  is  not 
much  in  a  flint-glass  furnace,  on  account  of  the  purity  of  the  materials, 
and  this  little  is  removed  by  skimming.  We  may  here  observe,  that 
without  any  wish  on  the  part  of  the  proprietor  to  deviate  from  usual 
customs,  a  glass-house  furnace  must  necessarily  be  kept  heated  on  Sun- 
days as  well  as  other  days ;  but  the  week  is  so  apportioned  as  to  leave  as 
little  as  possible  to  be  done  on  Sundays— nothing,  indeed,  but  tp  watch 
the  furnace,  each  man  having  three  Sundays  out  of  four  at  liberty. 

On  Monday  morning  all  is  ready  for  the  glass-workers ;  the  pots 
are  full  of  *  metal,'  looking  like  liquid  fire,  and  a  large  party  of  work- 
men assemble  round  the  furnace.  The  mouths  are  opened,  so  as  to 
afford  access  to  the  melted  glass  ;  and  smaller  holes  are  opened  also,  at 
which  the  working-tools  are  heated. 
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Flint-gUu  ware,  snch  as  drinking-glassea,  cruets,  decantera,  lustres, 
lamp-shades,  phials,  &c.,  are  made  partly  hj  blowing,  partly  by  manual 
working,  and,  in  a  smaller  degree,  by  moulding  or  casting,  in  a  way 
which  we  will  endeavour  to  describe.  We  first  saw  some  four-«ided 
perrumery  bottles  made.  A  man  took  a  hollow  iron  tube,  about  five 
feet  long  and  half  an  inch  in  diameter,  and,  dipping  one  end  into  a 
pot  of  melted  glass,  collected  a  small  quantity  at  the  extremity.  Tlie 
glass  appeared  like  a  projecting  lump  of  red-bot  iron,  and,  from  its 
consistence  (between  that  of  treacle  and  of  putty),  was  juat  able  to  be 
retained  on  the  tube.  He  then  rolled  the  glass  on  a  flat  plate  of  iron, 
thereby  giving  it  a  cylindrical  form,  and  pinched  a  part  of  it,  by  means 
of  a  small  inHtrument,  to  form  the  neck  of  the  bottle.  He  next  in- 
serted the  end  of  the  tube  into  a  small  brass  mould  lying  on  the 
ground,  shut  up  the  two  parts  of  which  the  mould  consisted,  and  blew 
through  the  tube.  This  double  operation  produces  a  curious  effect  i 
for  while  the  air  from  the  lungs,  passing  through  the  tube,  makes  the 
mass  of  glass  hollow,  the  mould  at  the  same  time  imparts  to  it  the  ex- 
ternal form  required.  The  mould  being  opened,  the  glass — now  in 
the  form  of  a  bottle — was  withdrawn,  still  adhering  to  the  end  of  the 
rod,  and  was  detached  by  a  slight  touch  with  a  piece  of  cold  iron.  All 
this  was  done  in  about  half  a  minute ;  and  during  the  latter  part  of  the 
process  another  workman  was  gathering  and  rolling  a  similar  portion 
of  glass,  so  that  one  mould  served  for  both.  As  the  bottles  were 
severed  from  the  tube,  they  were  taken  up  on  the  end  of  a  heated  rod 
by  a  third  workman,  who  re-heated 
them  (for  by  this  time  they  were  he- 
low  red-heat),  and  by  means  of  a  few 
simple  tools  finished  the  necks  and 
mouths  as  fiut  as  the  other  two  could 
make  the  bottles.  Fig.  5  represents 
the  bottle-maker,  and  Fig.  6  one  form 
of  mould  used  by  him. 

A  far  more  Ucilful  operation  was  the 
production  of  a  clarets  jug,  since  no  part 
whatever  of  this  vessel  was  moulded. 
The  workman,  with  a  heavier  tube  than 
the  one  before  alluded  to,  gathered  a 
considerable  quantity  of  metal ;  whirled 
it  twic«  or  thrice  round  hia  head,  to 
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elongate  the  maw ;  rolled  it  (Fig.  7)  on  a  flat  iron  plate  to  give  it  a  re- 
gular shape ;  and  blew  through  the  tube  from  the  other  end  (Fig.  8),  to 
make  the  glass  hollow.  The  rolling  and  blowing  having  been  repeated 
two  or  three  times,  another  workman  received  it,  and  sat  down  in  a  chair 
having  two  flat  parallel  arms  sloping  downwards.  Then,  resting  the  tube 
on  these  arms,  he  rolled  it  backwards  and  forwards,  to  keep  the  glass 
from  bending ;  and  a  boy  stooping  down  at  the  other  end,  blew  through 
the  tube,  whereby  the  mass  of  glass  was  maintained  hollow.  By  the  aid 
of  an  elastic  instrument,  shaped  nearly  like  sugar-tongs,  the  workman 
brought  the  mass  into  form  (Fig.  9),  rolling  the  tube  continually,  and 
heating  the  glass  frequently  to  preserve  the  proper  consistence.  Another 
workman,  called  the  '  footer,'  then  brought  a  little  melted  glass  on  the 
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end  of  a  rod,  and  applied  it  to  the  end  of  the  blown  maw,  to  whicli  it 
inabantlj  adhered.  This  was  soon  shaped  into  a  foot ;  and  the  whole 
was  transferTed  from  the  tube  to  a  rod  called  the  'punt;,'  the  latter 
being  made  to  adhere  to  the  foot  of  the  vessel  b;  a  little  melted  glaaa, 
and  the  tube  being  detached  hj  a  touch  with  a  piece  of  cold  iron  at 
its  junction  with  the  gla«.  The  glass  thus  tranaferred,  Uie  making  of 
the  npper  part  of  the  Teasel  proceeded.  With  the  aid  of  sciasors,  a 
piece  of  glowing  glaaa  was  cut  off,  ao  as  to  allow  of  a  depression  for 
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the  lip  of  the  jug,  and  the  edge  was  b«nt  and  curved  with  a  deiterttj 
altogether  bejond  the  scope  of  deKription.  Sometimes  one  prong, 
Rometimea  both  prongs  of  the  tongs  were  inserted  in  the  mouth  of  the 
jug,  and  the  internal  cavity,  as  well  as  the  ext«mal  «urface  of  the  jug, 
were  gradually  modelled  into  shape.  An  attendant  workman  next 
brought  a  smaller  mass  of  melted  glass  on  the  end  of  another  rod, 
which  was  attached  to  the  vewel,  and  curved  in  the  form  of  a  handle 
hj  ■  few  delicate  manceuvres. 

The  rapidity  with  which  these  operations  are  effected  almost  baffle* 
the  eye  of  the  spectator.  The  glass  is  in  such  a  medium  state  between 
a  solid  and  a  liquid,  that  whilp,  on  the  one  hand,  it  would  drop  from 
the  tube  if  not  kept  rotatory,  it  is,  on  the  other,  capable  of  being  pulled, 
twisted,  stretched,  cut,  prewed,  and  worked  in  various  ways.  No 
mould,  stamp,  or  press  was  employed  in  the  manufacture  of  this  jug, 
the  whole  being  eflfected  by  the  manual  dexterity  and  accurate  eye  of 
the  workman,  aidwl  by  a  few  of  the  moat  simple  tools.  Great,  indeed, 
is  the  surprise  excited  at  seeing  such  an 
elegnnlly-formed  vessel  mnnufacturcd  in 
such  a  way  in  the  space  of  ten  or  twelve 
minutes  :  we  here  allude  to  the  making 
only,  for  in  Fig,  10  the  jug  is  represented  in 
its  finished  or  '  cut '  stale.  The  eye  of  the 
workman  detects  when  the  glass  is  becoming 
too  cold  for  working,  and  he  holds  it  for 
a  few  seconds  at  the  '  working  hole,' — one 
of  the  furnace  mouths.  After  every  such 
re-heating,  he  aits  down  again,  and  rolls  the 
tube  on  the  '  chair-arma,'  with  the  glass 
projecting  over  near  his  right  hand. 

In  all  vessels   provided  with  a  leg  and 
foot,  such  as  wine-glaaacs,  the  leg  is  formed 
of  one  dip  of  glass,  and  the  foot  of  another, 
Vif.  i«.  each  in  turn  being  attached  to  the  body  of 

the  vessel,  and  worked  into  shape.  In  such 
articles  as  stivers,  dishes,  or  shallow  vessels  generally,  the  work- 
man, aA«r  having  his  mass  of  glass  hollowed  by  blowing,  transfer  it 
from  the  workmg-tube  to  the  punty  :  the  hole  left  where  the  tube  had 
been  attached  he  gradually  enlarges,  by  whirling,  modelling,  re-heating. 
and  bending,  until  the  glass  expands  to  the  wide  flat  concave  form  ra 
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quirecL  In  any  vessel  to  be  provided  with  a  handle,  a  lump  of  glass — 
if  we  call  it  glass  patty  perhaps  the  reader  will  form  a  better  idea  of 
its  consistence — is  attached  at  one  spot,  drawn  out,  dexterously  curved, 
and  attached  also  at  another  spot,  an  operation  nearly  as  surprising  as 
any  in  the  manufacture,  since  the  workman  has  no  guide  but  the  ac- 
curacy of  his  eye  in  suddenly  forming  the  handle.  In  such  a  produc- 
tion as  a  lamp  or  chandelier-shade,  the  mass  requires  frequent  re-heating, 
on  account  of  the  large  size  attained ;  and  whenever  the  mass  of  glass 
has  to  be  thus  repeatedly  heated,  a  constant  rotation  is  given  to  the 
tube  or  rod,  to  preserve  a  circular  form  in  the  article  attached  to  it. 
While  re-heating  at  the  furnace,  this  rotation  is  maintained  as  much  as 
on  the  '  chair-arms,'  a  resting-groove  being  placed  in  front  of  the  fur- 
nace-mouth for  the  support  of  the  rod  while  rotating  (Fig.  11). 


Fig.  11. 
The  ductility  of  the  melted  glass,  or  that  property  by  which  it  is 
capable  of  being  drawn  out,  is  perhaps  nowhere  so  strikingly  shown  as 
in  the  making  of  glass-tubes,  such  as  are  employed  for  thermometers, 
barometers,  &c.  A  workman  collects  a  quantity  of  glass  on  the  end 
of  a  tube,  rolls  it  on  an  iron  plate  into  a  cylindrical  form,  blows  into 
it  to  form  a  cavity  within,  and  holds  it  towards  a  second  workman, 
who  attaches  a  heated  rod  to  the  other  end  of  the  mass,  to  which  it  in- 
stantly adheres.  The  two  men,  standing  opposite  each  other,  then 
walk  backwards,  the  glass  elongating  as  they  proceed,  until  a  tube 
forty  or  fifty  feet  long  is  produced*     This  tube  hangs  down  as  it  is 
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formed,  and  rests  on  a  ladder  or  frame  laid  along  the  floor  of  the  glass- 
house ;  and  bj  the  time  all  the  mass  of  glass  is  thus  drawn  out,  a  tube 
almost  perfectly  equable  in  thickness  is  formed,  with  .a  bore  or  per- 
foration  running  through  its  whole  length.  The  preservation  of  this 
bore  is  one  of  the  most  singular  parts  of  the  process,  the  elongated 
tube  acquiring  a  bore  of  the  same  form  as  is  given  to  the  cavity  in  the 
mass  of  glass,  however  much  reduced  in  size.  In  most  thermometers 
the  mercurial  column  is  seen  to  be  flattened,  so  as  to  be  scarcely  visible 
when  viewed  laterally.  This  flattened  shape  represents  the  form  of  the 
bore  of  the  tube ;  and  in  order  to  produce  it,  the  mass  of  glass,  after 
having  been  blown  hollow,  is  gently  pressed  on  two  opposite  sides, 
whereby  a  flattening  of  the  internal  cavity  is  produced,  while  the  ex- 
ternal surface  is  again  made  cylindrical  by  re-dipping  into  the  melting* 
pot  This  form — that  is,  flat  within  and  circular  without — is  retained 
throughout  the  subsequent  elongation,  notwithstanding  the  vast  diminu- 
tion in  the  sectional  area  of  the  tube.  Most  kinds  of  glass-tubing,  for 
meteorological,  optical,  or  other  purposes,  are  produced  in  a  manner 
nearly  analogous  to  that  here  described,  the  length  of  tubing  being 
afterwards  cut  into  convenient  portions.  Most  persons  have  probably 
seen  or  heard  of  "  Glass-working  exhibitions,"  in  which  trinkets  and 
toys  are  made  in  a  very  delicate  and  neat  manner  out  of  melted  or 
softened  glass :  although  the  glass  is,  in  these  cases,  melted  at  a  blow- 
pipe instead  of  a  furnace,  yet  the  principle  by  which  the  exhibitor  is 
enabled  to  proceed  is  the  same  as  that  developed  in  tube-making,  and 
calls  for  our  assent  to  the  remark,  that  '^  flint-glass  possesses,  at  the 
working  heat,  a  degree  of  tenacity  and  ductility  not  to  be  found  in  any 
other  substance  in  nature." 

Several  thousand  pounds*  weight  of  glass  is  weekly  wrought  into 
these  various  articles ;  and  we  must  now  quit  the  melting  furnace, 
to  watch  the  manufactured  articles  in  the  process  of '  annealing.'  The 
object  of  this  process  is  to  render  the  glass  less  brittle,  and  less  liable 
to  fracture  from  sudden  alternations  of  temperature.  If  a  glass  vessel, 
made  at  the  high  temperature  necessary  for  working,  were  allowed  at 
once  to  cool  in  the  open  air,  the  surfaces  of  the  vessel  would  cool  and 
contract  more  rapidly  than  the  interior  substance,  whereby  the  glass 
would  be  in  an  unequable  state  of  elasticity,  and  therefore  liable  to 
fracture.  We  have  seen  a  piece  of  thick  glass-tube,  which  had  been 
plunged  while  hot  into  cold  water ;  the  interior  surface  was  cracked 
to  such  a  degree  as  to  appear  like  a  surface  covered  with  crystals. 
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There  are  philosophical  toya,  known  as  *  Bologna  phials '  and  '  Prince 
Rupert's  drops,'  which  are  similarly  treated,  by  being  plunged  into 
cold  water  while  yet  hot :  the  exterior  becomes  cool  and  fixed  before 
the  interior  has  time  to  contract  in  a  corresponding  degree ;  the  con- 
sequence of  which  is,  that  this  unusual  state  of  tension  causes  the  whole 
to  be  shattered  to  atoms  when  the  smallest  incision  or  scratch  is  made 
on  the  surface.  To  avoid  such  an  inconvenience  as  this,  glass-ware  is 
suffered  to  cool  by  very  slow  degrees. 

This  slow  cooling  takes  place  in  an  annealing-oven  called  a  '  leer ;' 
a  name  for  which  it  would  not,  perhaps,  be  easy  to  furnish  a  reason, 
unless  it  be  an  instance  of  the  Anglicised  foreign  terms  used  in  a  glass- 
house, and  of  which  the  '  pimty,'  or  working-rod,  and  the  *  marver,' 
or  iron  plate,  furnish  examples — these  two  terms  being  derived  from 
the  French  *  pontil '  and  *  marbre.'  The  arched  entrance  to  the  *  leer ' 
is  seen  at  one  side  of  the  glass-house,  closed  by  iron  doors ;  the  oven 
having  the  form  of  a  long  flat  arch,  sixty  feet  in  length  or  depth,  five 
feet  wide,  and  from  one  to  two  in  height  Adjoining  the  door  of  the 
oven  on  each  side  is  a  furnace,  by  which  a  high  temperature  is 
maintained;  but  as  there  is  no  other  heating-power,  the  oven  ex- 
periences less  and  less  of  the  heat  as  the  distance  from  the  mouth  is 
greater,  until,  at  the  remote  extremity,  the  temperature  is  scarcely 
higher  than  that  of  the  surrounding  atmosphere.  Along  the  floor  of 
the  oven  is  a  miniature  railway  upon  which  two  rows  of  iron  trays, 
called  *  leer-pans,'  travel. 

Such  being  the  arrangement,  and  all  the  operations  being  in  full  play, 
the  annealing  proceeds  as  follows : — As  soon  as  a  glass  vessel  is  formed, 
a  boy  carries  it,  either  on  a  wooden  shovel  or  by  means  of  a  pronged 
fork,  to  the  '  leer,'  and  places  it  in  one  of  the  pans.  This  continues 
until  one  pan  is  full;  and  the  pan  being  then  wheeled  onward  by 
means  of  a  windlass,  another  is  laid  in  its  place,  similarly  filled,  and 
similarly  wheeled  on ;  and  so  on,  one  pan  'afler  another.  By  this 
means  the  pan  first  filled  is  drawn  farther  and  farther  from  the  heat, 
whereby  the  annealing  or  gradual  cooling  is  effected.  Tlie  time 
required  for  annealing  varies  from  twelve  to  sixty  hours  according  to 
the  thickness  of  glass  in  the  article  manufactured ;  and  matters  are  so 
arranged  as  to  have  similar  articles  in  the  oven  at  one  time,  in  order 
that  the  same  routine  may  be  available  for  all ;  or  else  to  make  the 
two  rows  of  pans  travel  witli  different  speed.  There  are  some  an- 
nealing-ovens in  which  the  process  is  differently  conducted :  they  are 
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much  shorter,  and  more  eqnahlj  heated  in  the  different  parts ;  and 
after  heing  filled  with  manufactured  articles,  the  n^outh  is  closed,  and 
the  fire  allowed  gradually  to  go  out,  wherehy  the  whole  oven  loses  its 
heat  hy  slow  degrees.  The  form  first  described  is,  however,  found 
most  advantageous  in  the  flint-glass  manufacture. 

The  order  of  processes  now  requires  us  to  visit  a  room  at  the  re- 
mote end  of  the  annealing-oven.  The  key  of  this  room  is  in  the 
possession  of  an  excise-officer,  under  whose  supervision  all  the  arrange- 
ments of  the  room  are  conducted.  Were  this  the  place,  we  might 
remark  on  the  evils  resulting  to  manufactures  from  the  mode  in  which 
excise  duties  are  collected  on  the  articles  manufactured ;  but  we  must 
take  the  case  simply  as  we  find  it  The  annealed  vessels  are  removed 
from  the  pans,  examined  to  see  that  they  are  perfect,  and  weighed,  a 
duty  being  payable  on  such  articles  only  as  leave  the  annealing -oven 
in  a  perfect  state.  This  restriction  is  necessary,  for  the  vessels  are 
frequently  spoiled  in  the  oven,  either  by  being  imperfectly  annealed, 
or  by  being  over-heated  near  the  furnace. 

Many  articles  of  flint-glass  ware  are  deemed  finished  when  they 
leave  the  annealing-oven,  and  are  accordingly  warehoused ;  but  the 
brilliant  display  of  a  sideboard  or  dinner-table  owes  much  of  its  at- 
traction to  the  cut,  or,  if  the  term  be  allowable,  sculptured  forms  of 
the  glass  vessels.  This  cutting  is  effected  after  the  vessels  are  an- 
nealed, in  a  distinct  part  of  the  building,  and  by  a  process  wholly  dif- 
ferent from  those  hitherto  described. 

The  glass-cutting  room  has  a  singular  appearance.  A  double  work- 
bench extends  along  the  room,  divided  into  several  compartments  for 
an  equal  number  of  men.  In  front  of  each  workman  is  a  thin  wheel 
revolving  on  a  horizontal  axis;  and  above  some  of  the  wheels  are 
vessels  containing  sand  and  water,  which  drop  through  a  small  orifice 
in  the  bottom,  and  fall  on  the  edge  of  the  wheel.  All  the  wheels  are 
set  in  motion  by  steam-power,  and  each  workman  has  the  means  of 
unfixing  his  wheel,  and  putting  on  another  of  a  different  kind.  These 
wheels  are  of  various  sizes,  and  made  of  various  substances,  such  as 
cast-iron,  wrought-iron,  Yorkshire  stone,  and  willow-wood.  The  edge 
of  the  wheel  is  that  part  by  which  the  grinding  is  effected ;  and  dif- 
ferent shapes  and  thicknesses  are  given  to  these  edges  in  order  to 
produce  different  results. 

The  workman  takes  the  glass  decanter,  or  other  manufactured 
article,  and  holds  it  against  the  edge  of  the  revolving  wheel  (Fig.  1 2),  by 
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which  the  fubstance  of  th«  glasa  is  ground  down,  and  flat  or  curved 
surfaceg  produced.  The  vessel  is  held  in  various  positions,  according  to 
the  pattern  required,  accuracy  of  eje  and  steadiness  of  hand  b^ng 
indlapenaaUe  in  the  workman.  The  iron  wheels,  with  sand  and  water, 
are  used  for  grinding  awajr  the  substance  of  the  glass ;  the  stone  wheel, 
with  cle«n  water,  for  smoothing  the  scratched  surfaces;  and  the  wooden 
wheel,  witli  rotten-stone  and  put^-powder,  for  polishing. 

In  a  nparate  room  tlie  itoppcra  or  atopplea  for  botUes  are  ground, 
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and  the  nocks  of  <mall  bottlea  made  trulj  circuUr  by  attaching  them 
to  a  kind  of  lathe,  and  applying  iraall  tools  to  the  inrfice  white  re- 
volving. The  value  of  well-stoppled  bottles  to  the  chemist  renders 
this  operstionone  of  nicety  and  importance. 

In  addition  to  the  cut  surfaces  of  glass  vessels,  whereby  such  a 
lustrous  play  of  colours  is  produced,  the  more  costly  articles  are 
engraved,  that  is,  devices  are  cut  on  the  surface  more  delicate  than  can 
be  produced  by  the  cutting-wheel.  A  sepante  apartment  is  devoted 
to  the  operations  of  the  glass-engraver,  who  if  seated  at  a  bench  before 


a  small  lathe;  and  to  this  lathe  he  attaches  one  of  a  series  of  little 
metallic  disks  or  wheels,  generally  made  of  copper,  and  varying  from 
an  eighth  of  an  inch  to  two  inches  in  diameter.  The  edge  of  the 
rotating  disk  he  touches  with  a  little  emery  moistened  in  oil,  and  then 
holds  the  glass  vessel  against  the  edge  of  the  disk,  by  which  very 
minut«  scratches  or  indentations  are  produced.  By  dexterous  changes 
in  the  position  of  the  glass,  and  in  the  form  and  size  of  the  disks 
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employed,  he  combines  these  indentatioiui  so  as  to  produce  beautiful 
intaglios  or  sunken  pictures. 

This  is  strictly  a  branch  of  the  Fine  Arts,  and  as  such  places  the 
engraver  on  a  different  level  from  the  other  workmen.  Taste,  both 
natural  and  cultivated,  a  knowledge  of  the  external  forms  of  natural 
objects,  and  a  delicacy  of  eye  and  hand,  are  all  required  in  this  opera- 
tion ;  and  we  viewed  with  pleasure  the  labours  of  an  intelligent  work- 
man engaged  therein.  A  laudable  attempt  is  now  being  made  in 
England  to  diffuse  among  workmen  a  more  extensive  knowledge  of 
the  Arts  of  Design  than  has  yet  been  possessed  by  them ;  and  such 
operations  as  those  of  glass-cutting  and  engraving  afford  an  ample  field 
for  the  display  of  this  kind  of  knowledge.  We  believe  that  Uie  pro- 
prietor of  this  establishment  is  himself  one  of  the  council  in  the  new 
Government  School  of  Design. 

The  most  profitable  and  important  articles  of  flint-glass  are  such  as 
are  largely  employed  and  have  a  current  sale ;  ^  but  the  costly  and 
delicate  articles  occasionally  produced  call  for  great  skill  and  inventive 
ingenuity.  There  is  a  kind  of  cut-glass  in  which  the  projecting  parts 
of  the  pattern  are  coloured  and  the  sunken  parts  colourless.  These 
are  produced  in  a  remarkable  way ;  for  after  the  working-tube  hdM 
collected  nearly  sufficient  colourless  glass  from  one  pot,  the  mass  is 
dipped  into  another  containing  glass  which  is  coloured  by  the  addition 
of  certain  metallic  oxides,  by  which  an  external  coating  of  coloured 
glass  is  given  to  the  mass.  When  the  blowing  and  modelling  are 
completed,  this  exterior  coating  is,  in  the  finishing  process  of  cutting, 
ground  away  in  some'  parts  and  left  remaining  in  others,  thus  pro- 
ducing a  singularly  delicate  effect. 

Another  kind  of  ornamental  manufacture  is  the  '  crystallo-ceramie,' 
or  glass  incrustation,  patented  by  Mr.  Pellatt  some  years  ago,  and 
consisting  of  an  opaque  substance  imbedded  in  a  mass  o^  colourless 
glass.  A  medallion  or  bas-relief,  representing  any  device  whatever, 
is  moulded  in  a  peculiar  kind  of  clay  capable  of  resisting  the  heat  of 
melted  glass ;  and  the  medallion  is  enclosed  between  two  pieces  of  sofl 
glass,  or  else  is  introduced  into  a  cavity  in  the  glass,  from  whence  the 
air  is  afterwards  extracted.  The  introduction  of  the  medallion  into 
the  glass  is  the  main  difficulty  in  this  process,  and  requires  much  skill 
and  ingenuity,  in  order  that  no  air-bubbles  may  exist  between  the 
two  substances.  When  finished,  and  the  external  surface  of  the  glass 
cut  to  the  required  form,  the  appearance  of  the  imbedded  medallion 
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is  singularly  chaste  and  elegant;  for  the  white  claj,  aeen  within  the 
clear  and  highly  refractive  glass,  presents  an  appearance  nearly  re- 
sembling that  of  unbumished  silver.  This  branch  of  art,  that  is,  the  in- 
crustation of  clay  devices,  was  invented  by  a  Bohemian  about  sixty 
years  ago;  at  a  later  period  some  French  manufacturers  incnisted 
medallions  of  Napoleon  in  this  way,  and  sold  them  at  an  enormous 
price ;  but  since  the  introduction  of  the  art  into  England,  under  an 
improved  form,  a  wide  extension  has  been  given  to  its  applicability. 
Decanters,  goblets,  wine-glasses,  lamps,  girandoles,  chimney-orna- 
ments, plates,  door-handles,  and  other  articles  formed  of  flint-glass, 
have  be:'n  ornamented  in  this  way;  the  incrustations  being  arms, 
ciphers,  crests,  inscriptions,  portraits,  small  busts,  caryatides,  or  indeed 
any  small  objects  capable  of  being  modelled  or  moulded  in  clay.  The 
incrustation  may  be  painted  with  metallic  colours,  which  will  remain 
uninjured  by  the  heat  required  in  the  process. 

There  is  a  mode  of  incnisting  opaque  ornaments  or  devices  on  the 
siirface,  instead  of  within  the  substance,  of  the  glass.  This  is  eflected 
by  adjusting  the  ornament  in  a  brass  mould,  and  blowing  and  moulding 
the  glass  to  it ;  the  details  requiring  considerable  skill,  but  the  prin- 
ciple being  nearly  the  same  as  in  the  otlier  process. 

The  astronomer  and  the  optician  obtain  from  the  flint-glass  manu- 
facturer the  materials  from  which  their  lenses  are  made.  It  has  been 
ascertained  that  there  is  a  certain  state  of  the  fused  glass  which  is  best 
calculated  for  optical  purposes ;  and  when  the  mass  has  attained  this 
state,  about  seven  pounds  weight  is  taken  up  in  a  conical  ladle  and 
blown  into  the  form  of  a  hollow  cylinder.  Tliis  cylinder  is  cut  open, 
and  flattened  into  a  sheet  twenty  inches  long  by  fourteen  wide,  and 
from  two  to  three  eighths  of  an  inch  in  tliickness.  In  this  form  it 
passes  into  the  hands  of  the  optician,  who  cuts  and  grinds  it  to  the 
shapes  requVed  for  optical  jmrposes.  The  masses  of  glass  for  large 
telescope  lenses  require  a  somewhat  different  process,  and  extraordinary 
care  in  the  choice,  preparation,  mixing,  and  melting  of  the  ingredients : 
indeed,  the  production  of  good  glass  for  this  purpose  is  one  of  the 
most  uncertain  things  in  the  whole  glass- maim factu re. 

We  terminate  our  visit  by  a  glance  at  the  elegant  show-rooms  or 
galleries,  in  which  the  finished  materials,  of  all  the  various  kinds  above 
alluded  to,  constitute  a  brilliant  display. 
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What  would  our  ancestors  have  thought  if  they  could  have  seen  the 
Tailed  and  glittering  devices  which  now  deck  the  floors  of  our  apart- 
ments ?  In  the  times  when  tapestried  hangings  decorated  the  walls, 
the  floors  were  either  left  hare  or  were  covered  with  green  rushes 
renewed  from  time  to  time  as  occasion  required.  Our  old  annalists 
and  county  topographers  make  repeated  allusions  to  the  preparations 
of  the  '  Great  Hall ' — a  component  part  of  most  old  mansions-^on  the 
occurrence  of  festivities,  hj  the  spreading  of  clean  new  rushes  on  the 
floor.  At  what  period  this  custom  was-  discontinued  it  would  perhaps 
he  difficult  to  say.  The  great  beauty  of  the  joinery-work  in  the  floors 
of  the  majority  of  old  mansions  seems  to  point  to  the  fact  that  they 
were  intended  to  be  left  bare ;  and  the  polished  boards,  frequently  ar- 
ranged in  a  skilfully-contrived  mosaic  pattern,  still  remain  to  attest  the 
care  taken  in  their  preservation.  The  first  woven  fabric  used  as  a 
floor-covering  in  England  was  probably  some  coarse  kind  of  drugget,  for 
it  seems  at  least  consistent  to  suppose  that  the  costly  carpets  imported 
from  Turkey  were  not  introduced  till  rough  attempts  had  been  made 
to  produce  a  home -manufactured  fabric.  But  be  this  as  it  may,  the 
genera]  use  of  carpets  in  England  extended  itself  very  slowly.  It  is 
ftated  in  the  '  Penny  Cyclopaedia,'  that  "  The  consumption  of  carpets  in 
Great  Britain  up  to  about  the  middle  of  the  last  century  was  so  very 
trifling,  that  as  a  manufacture,  it  was  hardly  deserving  of  notice; 
and  although  now  so  essential  to  our  warmth  and  comfort,  a  few 
generations  since  carpets  were  only  partially  used  in  the  mansions  of 
the  rich.  Only  a  few  manufactories,  of  which  that  at  Wilton  was  the 
most  important,  existed  in  different  parts  of  the  kingdom;  and  at 
Kidderminster,  which  is  now  the  principal  seat  of  the  trade,  and  where 
at  least  five  thousand  persons  are  employed  in  its  different  branches, 
the  carpet  manufacture  did  not  commence  before  the  early  part  of  the 
eighteenth  century.     We  doubt  whether  at  the  commencement  of  the 
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nineteenih  century  one-fourth  of  the  present  number  of  carpets  was 
manufactured." 

Still  more  recent  was  the  introduction  of  that  kind  of  floor-covering 
which  is  made  of  painted  canvas^  and  which  is  generally  termed  oil- 
cloth  or  Jloor-cloth J— though  painted  cloth  would  perhape  be  a  better 
name.  The  steps  whereby  we  may  suppose  this  material  to  have  been 
gradually  brought  to  the  state  usually  presented  by  it  at  the  present 
day  are  simple  and  obvious.  In  the  first  place  a  coarse  hempen  or 
flaxen  fabric  was  woven  and  laid  down  as  a  floor-covering.  It  was  then 
probably  suggested  that  the  durability  of  the  material  would  be  greatly 
increased  by  laying  on  a  coating  of  paint,  or  by  saturating  the  fibres  of 
the  cloth  with  oil  or  paint,  allowed  to  become  thoroughly  dried  and 
hardened  before  the  cloth  was  brought  into  use.  The  painter  would 
then  exercise  his  taste  in  producing  a  pattern  on  the  cloth,  by  using 
paint  of  different  colours,  and  applying  his  brush  with  reference  to 
some  particular  device.  Then  would  ensue  the  use  of  stencil-pfafeSy 
as  a  means  of  producing  an  unlimited  number  of  copies  of  the  same 
pattern,  so  as  to  expedite  and  facilitate  the  painting  of  the  device. 
The  stencil-plates  were  probably  made  of  thin  sheet-metal  with  the 
pattern  cut  or  stamped  out  of  them  ;  a  pattern  could  be  produced  by 
painting  the  canvas — previously  prepared  with  the  ground-colour  all 
over — in  the  parts  left  bare  by  the  stencil-plates ;  the  pattern,  too, 
would  be  more  or  less  elaborate  according  as  there  were  or  were  not 
different  colours,  one  stencil-plate  devoted  to  each  colour.  Lastly  en- 
sued that  improvement  which  arises  from  printing  the  device  by  blocks, 
the  faces  of  which  are  cut  similar  to  the  blocks  in  wood-engraving;  a 
method  which  admits  of  very  much  closer  accuracy  and  neatness  than 
can  be  attained  by  the  use  of  stencil-plates. 

That  these  successive  stages  in  the  progress  of  the  manufacture  are 
not  wholly  conjectural  may  be  shown  by  a  kind  of  historical  memento 
of  the  manufacture,  still  in  existence.  We  have  lately  seen  the  first 
block  ever  cut  for  printing  floor-cloth :  it  is  still  in  the  hands  of  the 
family  of  the  manufacturer  who  cut  it  and  printed  from  it,  and  remains 
to  show  the  time — about  ninety  years — which  has  elapsed  since  the 
use  of  such  blocks  originally  commenced.  Before  that  time  the  floor- 
cloth manufactured,  very  limited  in  extent,  as  may  be  well  supposed, 
received  whatever  pattern  was  intended  for  it  by  the  use  of  stencil- 
plates. 

Simple  as  may  appear  at  first  thought  to  be  the  mere  painting  of  a 
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piece  of  cloth,  the  manufacture  of  floor-cloth  involves  man j  curious 
processes,  which  are  not  undeserving  of  attention,  and  which  have 
given  rise  to  manj  large  establishments  in  London. 

The  Floor-cloUi  factory  of  Messrs.  Smith  and  Baber,  the  one  to 
which  our  visit  has  been  directed,  is  situated  at  Knightsbridge,  opposite 
the  Horse-Guards  Barracks.  Many  of  our  readers,  in  walking  across 
Hyde  Park  from  the  ^d  of  Oxford-street  to  Knightsbridge,  and  just 
before  reaching  the  eastern  end  of  the  Serpentine,  may  have  probably 
seen  a  high  square  building  standing  up  prominently  in  the  back- 
ground, much  more  lofty  than  any  surrounding  building,  and  occa- 
sionally coming  into  sight  between  the  trees.  This  is  the  factory  in 
question,  or  rather  it  is  a  kind  of  square  tower  surmounting  the  factory ; 
and  on  approaching  nearer  to  it  we  see  that  the  building  itself  is  one 
of  considerable  extent  All  floor-cloth  &ctories  are  required  to  be 
both  lofty  and  extensive  in  area ;  because,  as  we  shall  see  farther  on, 
very  large  pieces  of  canvas  have  to  be  extended  at  different  times  both 
vertically  and  horizontally. 

The  northern  extremity  of  the  building  presents  to  view  a  rotunda, 
or  circular  apartment,  forpiing  the  principal  entrance  to  the  factory. 
From  thence  the  various  parts  of  the  building  extend  to  a  distance  of 
about  two  hundred  and  fifty  feet  towards  the  south,  presenting  an 
eastern  fa<;^e  more  decorative  than  is  often  seen  in  factories  of  the 
kind.  On  proceeding  within  the  entrance  rotunda,  we  come  to  a  kind 
of  show-room,  lined  on  either  side  with  specimens  of  the  finished 
manufacture,  mostly  in  the  form  of  rolls.  At  the  southern  end  of  this 
room  are  two  offices  or  counting-houses,  with  an  entrance  between  * 
them  to  the  largest  room  in  the  factory,  the  one  indeed  which  entails 
a  necessity  for  considerable  area  and  elevation.  This  is  the  '  drying- 
room,*  represented  in  Fig.  1  :  it  is  about  one  hundred  and  twenty  feet 
in  length,  by  sixty  or  seventy  in  width,  and  of  considerable  height. 
The  first  thing  which  meets  the  eye  on  entering  this  room  is  a  magni- 
ficent specimen  of  floor-cloth,  remarkable  alike  for  its  large  dimen- 
sions and  intricate  mosaic  pattern :  it  is  suspended  from  a  considerable 
height,  and  hangs  down  to  within  six  or  eight  feet  of  the  floor.  A 
still  larger  specimen  has  been  recently  produced  at  this  factory  for 
Mehemet  Ali,  the  Pasha  of  Egypt;  but  we  believe  the  one  here 
deposited  is  deemed  one  of  the  most  difficult  and  elaborate  patterns 
ever  produced  in  floor-cloth.  Behind  this  large  specimen,  and  along 
the  entire  western  half  of  the  room,  are  suspended   finished  floor- 
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cloths,  which  are  hung  here  to  dry  gniduallj  after  the  painting  has 
been  finally  effected :  these  are  placed  over  poles  near  the  roof  of  the 
building,  and  descend  to  within  a  few  feet  of  the  ground.  The  floor 
of  the  room  is  occupied  by  chalk-nuirks  delineating  the  size  or  pattern 
of  required  pieces  of  cloth ;  or  by  men  cutting  a  large  finished  piece  of 
cloth  to  the  required  size ;  or  by  others  opening  a  bale  of  canvas,  and 
spreading  it  out  on  the  floor  preparatory  to  placing  it  on  a  roller ;  or 
by  others  hauling  up  a  roll  of  canvas  to  the  painting-room— one  or 
more  of  these  operations  being  carried  on  at  a  time,  according  to 
circumstances. 

At  the  southern  end  of  the  drying-room  a  few  descending  steps  lead 
us  to  the  '  colour-room,'  wherein  all  the  colours  used  for  painting  the 
cloth  are  prepared.  In  the  centre  of  this  room  is  a  large  horizontal 
cog-wheel,  moved  by  horse-power ;  and  around  it  are  various  machines 
set  in  motion  by  cog-wheels  acting  on  the  larger  wheel,  and  employed 
in  the  grinding  and  preparation  of  the  colours. 

Behind  the  '  colour-room  '  is  an  open  court  or  yard,  in  which 
are  three  large  linseed-oil  cisterns,  capable  collectively  of  holding 
forty  tuns  of  oil.  From  these  proccod  the  requisite  pipes  for  causing 
the  flow  of  the  oil  into  the  proper  vessels  in  the  colour-room.  In  the 
rear*  of  the  premises,  and  occupying  the  southern  side  of  the  yard,  are 
a  carpenter's  shop  and  a  smith's  shop,  for  the  manufacture  of  the 
printing-blocks,  and  the  repair  and  adjustment  of  various  parts  of  the 
working  apparatus. 

Returning  again  to  the  large  drying-room,  and  ascending  a  few  steps, 
we  come  to  a  range  of  store-rooms  over  the  colour-room.  One  of 
these  is  the  canvas-room,  where  the  canvas,  brought  from  Scotland  in 
bales,  and  afterwards  rolled  up  into  coils,  is  deposited  till  required  for 
use :  these  coils,  about  dye  or  six  feet  high,  are  ranged  vertically  on 
all  sides  of  the  room.  Another  is  the  'print-room,'  or  store-room, 
where  are  kept  the  greater  part  of  the  carved  blocks  used  in  producing 
the  patterns  on  floor-cloth :  these,  as  will  be  easily  conceived  when  we 
come  to  describe  the  process,  are  necessarily  very  numerous ;  in  fact 
they  amount  to  some  thousands,  and  all  are  preserved  with  great 
care,  since  the  fracture  of  any  of  the  small  projecting  points  would 
at  once  spoil  the  pattern.  The  room  in  which  they  are  kept  main- 
tains a  pretty  constant  temperature  throughout  the  year;  and  the 
wood  of  which  the  blocks  are  formed  thus  avoids  the  injury  which 
might   result   from   change   of  temperature   and   moisture.     In  this 
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range,  too,  is  a  colour  store-room,  and  others  which  require  no  par- 
ticular notice. 

A  farther  ascent  of  a  few  stairs  brings  us  to  the '  frame -room/  a  part 
of  the  premises  so  closely  filled,  that  it  is  difficult  at  first  for  a  stranger 
to  see  what  is  going  forward.  He  soon  observes,  however,  that  the 
room,  which  is  long,  wide,  and  high,  is  occupied  by  a  series  of  vertical 
frames,  with  canvas  stretched  over  them,  and  a  sufficient  interval  be- 
tween them  to  allow  a  man  to  pass.  Let  the  reader  conceive  a  stretched 
canvas,  about  sixty  feet  long  and  twenty-four  high,  enclosed  in  a  frame 
similar  to  a  schoolboy's  slate ;  and  twenty  or  thirty  of  these  lying  pa- 
rallel, with  a  slender  scaffolding  built  up  in  each  of  the  intervals  be- 
tween them ;  he  will  then  have  an  idea  of  the  appearance  of  the '  frame- 
room.'  The  greater,  part  of  these  frames  are  about  the  size  here  men- 
tioned ;  but  there  are  others  extending  as  much  as  ninety-eight  feet  in 
length,  although  the  height  is  somewhat  less  than  that  of  the  shorter 
frames.  Nearly  on  a  level  with  this  room  is  a  floor  or  platform  by 
which  access  is  gained  to  the  long  pieces  of  passage  floor-cloth,  sus- 
pended, like  the  others,  from  near  the  roof  of  the  building. 

The  next  stage  or  story  of  the  factory  is  the  '  printing-room,'  where 
the  floor-cloth  receives  the  pattern  by  which  it  is  distinguished.  Here 
we  see  square  cushions — something  like  the  inking-cushions  used  in 
hand-printing — covered  with  bright  colours,  and  men  transferring  the 
colours  therefrom  by  means  of  blocks  to  the  painted  canvas,  the  latter 
being  stretched  out  on  a  long  flat  bench.  Another  room  above  this  is 
similarly  occupied  by  men  '  printing '  the  narrow  floor-cloths  for  pas- 
sages. 

On  the  summit  of  the  building,  at  a  considerable  elevation,  is  a  small 
square  room,  provided  with  windows  on  all  four  sides.  From  this  an 
extensive  view  may  be  obtained  in  every  direction,  since  the  position 
of  the  observer  is  considerably  higher  than  any  other  building  in  the 
neighbourhood,  except  church-towers.  As  this  room  is,  however, 
rather  an  apartment  than  a  portion  of  the  factory,  we  shall  not  farther 
allude  to  it. 

The  tour  of  inspection  we  have  just  taken  will  have  probably  in- 
formed the  reader  that  the  routine  of  processes  carried  on  in  the  ma- 
nufacture is  somewhat  as  follows : — opening  the  bales  of  canvas,  coil- 
ing the  canvas  on  rollers,  hauling  the  rollers  up  to  the  frame-room, 
stretching  the  canvas  on  the  frames,  painting  the  canvas  while  in  this 
position,  removing  the  painted  canvas  to  the  *  printing-room,'  painting 
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or  printing  the  device  on  it,  and  Bnallj  swpending  it  in  the  drying- 
room  till  ready  to  he  employed  as  floor-coTering.  To  theee  succeenTe 
steps,  then,  we  shall  direct  our  attention. 

If  we  look  at  the  edge  of  a  piece  of  floor-cloth  which  has  been  rent 
or  worn  into  holes,  we  shall  see  that  its  foundation  is  a  woven  fiibric  of 
a  coarse  but  stout  quality.  Some  of  the  finer  and  superior  floor-cloths 
are  coated  so  completely  on  both  sides  with  paint,  and  brought  to  such 
an  excellent  surface,  that  they  assume  much  more  the  appearance  of 
leather  than  of  cloth ;  but  still  it  is  easy  to  satbfy  ourselves  of  the 
foundation  being  woven  vegetable  fibre.  Sometimes,  when  an  old 
carpet  of  good  quality  has  lost  its  beauty  of  appearance  without  foiling 
to  pieces,  it  is  converted  into  floor-cloth,  by  having  the  back  of  the 
carpet  painted  and  printed  so  as  to  form  the  face  of  the  floor-cloth. 
But  this  is  an  exception  to  a  general  rule,  and  we  may  confine  our- 
selves to  the  notice  of  new  canvas  woven  expressly  for  the  floor-cloth 
manufacture. 

We  believe  that  there  is  one,  and  only  one,  establishment  in  London 
where  the  canvas  is  woven  by  the  floor-cloth  manufacturer.  The  ge- 
neral rule  is  to  have  the  canvas  woven  in  Scotland,  by  parties  who 
either  confine  themselves  wholly  to  this  line  of  husiness,  or  at  least 
give  it  a  marked  decree  of  attention.  That  this  is  a  business  very  dis- 
tinct from  that  of  ordinary  weaving  may  be  conceived  from  the  fact 
that  the  ordinary  widths  are  eighteen,  twenty-one,  and  twenty-four 
feet.  The  canvas  is  brought  partly  from  Kirkaldy,  but  principally 
from  Dundee,  a  town  celebrated  more  than  any  other  in  Britain  for 
the  extent  of  its  manufacture  of  coarse  sheetings,  sackings,  sail-cloth, 
and  similar  woven  fahrics  of  flax  and  hemp.  The  looms  for  the  weav- 
ing of  floor-canvas  are  made  expressly  for  that  purpose,  since  all  the 
modem  floor-cloths  are  made  without  a  seam.  As  the  weft  or  width 
of  the  cloth  extends  to  six  or  eight  yards,  of  course  the  shuttle  has  to 
be  driven  this  distance  at  each  successive  traverse  of  the  weft-thread. 
At  first  sight  these  cloths  have  more  the  appearance  of  hemp  than  of 
flax,  but  hemp  is  used  only  to  a  limited  extent,  because  it  is  found  not 
to  receive  and  retain  the  colour  so  well  as  flax  ;  the  latter  is  therefore 
the  material  generally  employed.  The  canvas  has  a  fineness  of  about 
sixteen  or  eighteen  threads  to  the  inch,  and  a  degree  of  stoutness  whidi 
may  be  indicated  by  saying  that  a  square  yard  weighs  about  twenty- 
one  ounces. 

The  canvas,  after  being  shipped  from  Dundee  by  steam,  arrives  at 
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the  London  factory  in  the  form  of  compact  bales,  about  three  feet  in 
length,  and  between  two  and  three  in  width  and  depth.  Each  bale 
contains  canvas  of  one  particular  width,  the  lengths  and  widths  being 
regulated  thus : — one  kind  measures  a  hundred  yards  in  length  by  six 
in  width,  another  a  hundred  and  eight  yards  in  length  by  seven  in 
width,  and  another  a  hundred  and  thirteen  yards  by  eight  The  bales 
usually  weigh  about  five  hundredweight  each.  The  first  operation 
after  they  are  brought  to  the  factory  is  to  open  them,  and  cut  them  to 
such  lengths  as  suit  the  dimensions  of  the  frames,  which,  as  we  have 
before  stated,  vary  from  sixty  to  a  hundred  feet  in  length.  The  canvas 
is  rolled  up  and  deposited  in  the  canvas  store-room  till  wanted. 

When  a  piece  of  canvas  is  about  to  be  painted,  it  might  be  supposed 
by  one  whose  thoughts  were  then  first  directed  to  the  matter,  that  it 
might  be  laid  flat  on  the  groimd,  pulled  and  perhaps  nailed  at  the 
edges  to  stretch  it  smooth,  then  painted,  and,  when  dry,  painted  on 
the  other  side.  It  will  be  seen,  however,  that  a  very  different  plan  is 
adopted  in  practice.  A  party  of  men  unroll  the  canvas,  and  lay  it 
down  pretty  evenly  on  the  floor  of  the  drying-room.  They  then  take 
a  wooden  roller,  rather  longer  than  the  width  of  the  canvas,  and 
about  five  inches  in  diameter,  and  lay  it  down  on  one  end  of  the  can- 
vas. On  this  roller  the  whole  of  the  canvas  is  coiled,  and  in  that  state 
can  be  easily  carried  from  place  to  place.  The  roller,  with  the  canvas 
wound  on  it,  is  then  erected  on  one  end  and  hauled  up  into  the  frame- 
room  by  means  of  a  pulley.  Here  an  iron  point  or  gudgeon  is  dropped 
into  a  hole  in  a  moveable  carriage,  and  the  roller  is  moved  to  its  place 
in  a  very  simple  but  ingenious  manner.  Two  or  more  men  hold  the 
upper  end  of  die  roller ;  while  others,  standing  on  the  floor  of  the  room 
twenty  or  twenty-four  feet  lower  than  the  others,  guide  the  carriage 
in  which  the  lower  end  of  the  roller  rests.  The  roller  is  thus  brought 
to  its  proper  position  coincident  with  one  end  of*the  frame  to  which 
the  canvas  is  to  be  attached.  This  frame,  like  all  the  others,  is  formed 
of  stout  oaken  beams,  two  horizontal,  to  form  the  top  and  bottom,  and 
two  vertical,  to  form  the  sides  or  ends.  The  roller  being  about  the 
same  height  as  the  frame,  and  a  small  portion  of  the  canvas  being  un- 
rolled, it  is  easy  to  nail  the  edge  of  the  canvas  to  one  of  the  upright 
posts,  thus  forming  the  commencement  of  the  stretching  of  the  canvas. 
The  wheel-carriage  on  which  the  roller  rests  is  then  wheeled  onward, 
the  canvas  unrolling  as  it  proceeds,  parallel  with  the  frame.  As  it 
unrolls  the  canvas  is  fastened  temporarily  to  the  top  beam  by  means  of 
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a  simple  but  ingenious  contrivance  called  a  *  quickset  '-—a  much  more 
intelligible  name  than  is  often  applied  to  working  tools.  This  quickset 
is  a  kind  of  screw  and  nut,  provided  with  a  large  hook  at  the  top,  and 
a  small  pointed  hook  at  the  bottom  ;  the  large  hook  catches  hold  of  a 
rod  lying  on  the  top  of  the  frame,  while  the  small  lower  hook  catches 
in  the  canvas :  there  is  a  nut  by  which  the  screw  is  carried  up  tightly 
to  the  upper  beam  of  the  frame,  so  as  to  keep  the  canvas  nearly  .at  its 
proper  height ;  while  the  upper  hook,  by  being  able  to  move  along  the 
rod,  suffers  the  quickset  to  move  to  the  right  or  left  as  the  canvas  be- 
comes stretched.  This  is  only  a  temporary  contrivance,  used  while 
the  immense  area  of  canvas  is  being  adjusted  to  the  four  sides  of  the 
frame ;  but  it  is  one  of  those  ingenious  adaptations  which  could  only 
result  from  a  steady  observance  of  the  object  in  view. 

When  the  low-wheeled  carriage,  in  which  the  roller  rests,  has  tra- 
velled from  end  to  end  of  the  frame,  and  the  canvas  has  become  wholly 
unrolled,  and  the  upper  edge  temporarily  held  up  by  a  number  of 
'  quicksets,'  the  roller  is  entirely  removed,  and  the  second  or  remaining 
upright  edge  of  the  canvas  is  nailed  to  the  other  upright  beam  of  the 
frame.  It  will  readily  be  understood  that,  if  this  beam  were  a  fixture,  it 
would  be  next  to  impossible  to  nail  the  canvas  to  it  with  sufficient  tight- 
ness and  stretch  it  in  every  part  Tlie  beam  is  loose,  and  the  edge  of  the 
canvas  is  nailed  to  it  while  the  canvas  itself  is  very  loose.  Two  screws 
are  then  brought  into  use,  one  attached  to  the  upper  end  and  the  other 
to  the  lower* end  of  tlie  beam  ;  and  each  screw  being  worked,  the  post 
is  drawn  forward  until  the  canvas  is  fully  stretched ;  after  which  the 
beam  is  fixed,  and  the  canvas  remains  stretched.  When  it  is  con- 
sidered that  each  of  these  pieces  of  canvas  contains  from  fourteen  to 
eighteen  hundred  square  feet,  and  that  it  is  drawn  out  nearly  8s  tight 
as  a  drum  before  operations  are  commenced  upon  it,  it  will  be  readily 
supposed  that  a  jwwerful  force  is  required  to  effect  the  requisite  strain. 
When  the  two  vertical  edges  are  properly  secured,  the  upper  and  lower 
horizontal  edges  are  fastened.  The  upper  edge  is  nailed,  at  distances 
of  between  two  and  three  inches ;  and  the  '  quicksets '  are  removed 
when  their  aid  is  no  longer  required.  The  fastening  of  the  lower 
horizontal  edge  requires  a  force  analogous  in  kind  to  (though  not 
so  grei*  in  amount)  that  applied  to  the  vertical  edge.  The  edge 
is  nailed  to  the  lower  beam,  and  the  beam  b  forced  down  by  means 
of  levers,  chains,  and  hooks,  until  the  canvas  is  stretched  as  tightly 
in  the  vertical  as  in  the  horizontal  direction;  and  in  this  position 
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it  remains  for  several  weeks,  while  the  greater  part  of  the  processes 
are  heing  wrought 

This  stretching  or  *  framing/  then,  it  will  he  seen,  is  a  much  more 
important  part  of  the  operations  than  a  first  thought  would  lead  us  to 
suppose.  The  canvas  is  to  he  painted  on  hoth  sides ;  and  the  mode  of 
framing  just  described  enables  both  surfaces  to  be  brought  equally  into 
a  vertical  position.  The  distance  between  the  frames  is  probably  about 
thirty  inches ;  and  in  this  narrow  space  is  built  up  a  scaffolding  eo 
slender  that  one  almost  wonders  how  it  can  maintain  stability.  It  is  a 
scaffolding  of  four  tiers  in  height,  to  enable  the  workmen  to  reach 
every  part  of  a  surface  twenty-four  feet  high.  It  is  necessarily  de- 
tached from  the  canvas  on  either  side,  and  consists  in  fact  merely  of  a 
nine-inch  board,  supported  at  intervals  of  every  few  feet  by  vertical 
posts.  Access  to  the  upper  tiers  is  gained  either  by  ladders  quite  up- 
right, or  by  ledges  placed  on  the  upright  beams  at  the  end  of  the  scaf- 
folding— a  contrivance  intended  to  save  as  much  room  as  possible  be- 
tween the  frames. 

If  we  examine  a  piece  of  floor-cloth  we  shall  see  that  the  back  is 
painted  as  well  as  the  face,  although  no  pattern  is  imprinted  upon  it : 
this  is  done  to  increase  the  durability,  the  cleanliness,  and  the  appear- 
ance of  the  canvas ;  but  the  quantity  of  paint  laid  on  the  back  is  of 
course  much  less  than  that  applied  to  the  face  of  the  cloth.  The  firift 
operation  is  to  level  the  surface  of  the  canvas,  and  to  prepare  it  for 
the  reception  of  the  paint  This  is  done  to  the  back  first,  and  in  the 
following  manner.  A  weak  solution  of  size  is  prepared,  and  laid  on 
the  canvas  with  a  brush ;  and  while  thus  wet  the  canvas  is  rubbed  well 
with  a  flat  piece  of  pumice-stone,  to  level  the  slight  irregularities 
which  occur  in  the  fibrous  material.  The  liquid  size  not  only  facili- 
tates this  process,  but  by  its  gelatinous  quality  prevents  the  oil  of  the 
subsequently  applied  paint  from  penetrating  too  far  into  the  substance. 
It  is  found  that  the  size  makes  a  good  foundation  or  hold  for  the  paint ; 
but  it  is  also  found  that  if  the  oil  penetrates  through  the  canvas  the 
floor-cloth  will  become  brittle,  and  not  sufficiently  pliable;  and  to 
prevent  this  is  one  of  the  objects  of  the  size-priming.  The  pumice- 
stone — a  lava  from  Vesuvius  or  Etna — is  cut  by  hatchets  into  brick- 
shaped  pieces  about  six  inches  in  length  by  two  in  thickness.  The 
workmen  rub  to  and  fro  with  these  pieces  of  pumice  over  the  wet 
canvas,  until  the  surface  is  rendered  considerably  smoother  than  in  its 
natural  state.    They  mount  the  highest  stage  of  the  scaffold,  and  rub 
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down  tlK  «pptr  pottiMi  ttf  tfa»  CMiM  int :  iImb  iImj  deMoid  to  the 
next  ftage,  proceeding  firaai  end  to  end  of  the  piece  of  canvas  mxij  or 
a  hundred  feet  in  length  ;  aad  ao  on  to  tfaa  lover  Hagea. 

While  the  aiaed  canvaa  ia  drying,  w  wiU  vint  the  eolowr-room,  and 
fariellj  Docace  the  natue  of  the  paint  applied  to  the  canvas.     The 
l^^irtitiy  of  floor-doch  in,  in  principle^  analogona  to  honae-painting, 
thongh  different  in  aome  of  the  practical  detttk.     The  materiale  em- 
ployed are  the  aaaal  drj^  earthy,  aad  crystalline  eolonra;   auch  u 
white-lead,  the  ochree,  the  chromea,  TCfdiier,  Pmseian  blue,  Termi- 
lion,  Ac.     Tbeee  are  moatly  hrooght  to  the  lactoiy  in  tnba  or  soull 
CMks,  and  are  prepared  for  nse  in  the  eolonrHroom.     The  large  earthy 
colours  are  ground  to  powder  by  mcana  of  a  cnHhing«rc^er  four  feet 
in  diameter  by  about  twelve  inches  thick :  this  if  worked  by  a  hone; 
and  at  the  shaft  belonging  to  the  roller  has  at  the  top  a  large  hori- 
zontal cog-wheel  by  which  other  machines  are  worked,  the  whole,  or 
any  part  of  them,  are  set  in  operation  at  one  time.    Wlien  the  pigment 
liaa  been  brought  to  the  proper  state  of  fineness  by  this  or  any  other 
means,  it  id  put  ill^>  a  tall  open  vessel  called  a  '  mixing-tub,'  in  which 
a  stirrer  is  kept  rotating  by  a  sliaft  placed  in  connection  with  the  large 
c^ig-whcel.     Linseed-oil,  flowing  through  pipes  from  the  cisterns  be- 
hind, is  introduced  into  the  mixing-tub ;  and  the  stirrer  works  the  in- 
gredientti  well  up  together  until  completely  amalgamated.     But  this 
mixing  would  not  be  sufficient  to  bring  the  paint  into  a  proper  state 
for  use,  since  tlie  dry  ingredient,  although  fine,  was  by  no  means  an 
impalpable  powder.     The  paint  is  therefore  allowed  to  flow  from  the 
mixing-tub  into  a  vessel  beneath ;  and  is  thence  laded  into  the  hopper 
or  orifice  of  a  pair  of  mill-stones  precisely  analogous  to  those  by  which 
com  is  ground.     There  are  two  mixing-vessels,  and  two  pairs  of  mill- 
stones ;    all  four  machines  being  worked  by  the  large  cog-wheel.     As 
the  paint  flows  down  into  Uie  shallow  vacant  space  between  the  mill- 
stones, it  becomes  ground  by  the  rotation  of  the  upper  stone  or  *  run- 
ner,' and  when  perfectly  smooth  and  homogeneous,  is  allowed  to  ooze 
out  from  between  the  *  runner'  and  the  *•  bedstone'  into  a  vessel  beneath. 
The  rimner  is  loaded  or  not,  according  to  the  fineness  of  the  paint  to 
be  produced.     From  the  vessels  into  which  the  paint  flows  it  is  con- 
veyed into  store-tubs,  where  it  is  kept  until  wanted  for  use ;  it  is  then 
drawn  off  into  the  paint^pans  or  pots,  from  which  it  is  used.     For  some 
of  the  finer  kinds  of  colours,  or  where  the  quantity  required  is  not 
such  as  to  render  the  use  of  the  millstones  necessary,  a  flat  stone  and 
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hand-muHer  an  nnployod  in  the  grinding  of  tke  paint,  mch  m  are 
commonly  uMd  by  home-pain  ten ;  but  the  principle  ia  jnst  the  atrae. 

The  paint  employed  for  floor-cloth  has  these  two  pecnliaritiea,  vhen 
compared  wi&  that  used  in  houae-painting ; — it  is  very  much  stiffer  or 
lliicker,  and  has  scarcely  any  turpentine  in  its  composition.  Both  of 
these  characters  are  given  ta  it  to  ensure  the  durability  of  the  cloth;  since 
a  large  body  of  paint  can  be  laid  on  when  the  consistency  is  thick,  and 
the  paint  becomes  harder  and  more  durable  when  the  liquid  employed 
ia  wholly  or  almost  wholly  oil, — attliough  a  much  longer  time  elapses 
before  the  paint  becomes  thoroughly  dried  and  fit  for  use. 

When  the  paint  is  prepared,  with  a  thickness  or  consistence  not 
much  less  than  that  of  treacle,  it  is  applied  .  to  the  clotJi  in  a  very  cu- 
rious manner,  more  analogous  to  the  manipulations  of  a  plasterer 
titan  those  of  a  painter.  The  workman  holds  in  his  left  hand  a  (rtnnt 
thick  brush,  which  he  dips  into  the  paint-pot,  and  then  daba  or  splashes 
on  tbe  canvas ;  the  paint  is  too  thick  to  be  brushed  over  in  the  usual 
way,  and  is  therefore  laid  on  abundantly  in  a  few  detached  patches. 
The  workman  holds  in  his  right  hand  a  kind  of  trowel,  consisting  of 
a  long  narrow  blade,  twelve  or  fifteen  inches  in  length,  decreasing  in 
width  towards  one  end,  and  having  at  the  other  a  handle  which  bends 
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back  over  the  blade.  With  thb  trowel,  as  repreeented  in  Fig.  2,  the 
workman  draws  the  paint  over  the  canvas,  smoothing  it  repeatedly, 
and  drawing  a  supply  from  the  patches  or  masses  of  paint  which  had 
been  thrown  on  by  the  brush.  The  trowel  is  worked  with  its  plane  or 
face  not  precisely  parallel  with  the  surface  of  the  canvas,  but  some- 
what inclined,  so  as  to  rub  or  scrape  the  paint  into  the  fibres  of  the 
canvas.  The  scaffolding,  being  erected  somewhat  on  tlie  principle  of 
that  used  by  builders,  has  its  successive  stages  so  far  distant  as  to 
allow  the  arm  of  the  workman  to  reach  over  the  intervals  between 
them ;  so  that  by  descending  from  one  stage  to  another,  and  working 
on  the  portions  of  canvas  intervening  between  them,  the  whole  piece 
can  be  prepared  in  a  similar  way.  The  edge  of  the  plank  or  platform 
forming  each  stage  of  the  scaffolding  is  about  a  foot  or  fifteen  inches 
distant  from  the  canvas,  so  that  the  workman  is  enabled  conveniently 
to  reaoh  it 

The  process  here  described  relates  to  the  back  of  the  canvas— rthat 
surface  which  is  to  be  underneath  or  next  to  the  floor  when  the  finished 
floor-cloth  is  in  use.  After  this '  trowel-colour,'  however,  has  been  laid  on 
the  back  of  the  canvo?,  and  when  it  is  nearly  dry,  operations  commence 
on  the  face,  which  has  hitherto  been  left  untouched,  llie  surface  is 
wetted  with  a  weak  solution  of  size,  and  rubbed  down  with  flat  pieces 
of  pumice-stone,  as  in  the  former  case,  and  with  the  same  view  of 
preparing  the  fibres  of  the  canvas  for  the  reception  of  the  paint 
When  this  is  done,  the  face  is  not  further  proceeded  with  until  the 
back  is  Hnished. 

The  thickness  of  the  colour  laid  on,  and  the  absence  of  turpentine 
or  *  driers '  in  the  paint,  render  the  drying  a  slow  process ;  from  ten 
days  to  a  fortnight  being  required  for  the  drying  of  the  '  trowel- 
-colour.*  When  this  is,  however,  effected,  a  second  coating  of  paint  is 
laid  on,  having  the  same  colour  as  the  former,  but  differing  from  it 
in  two  respects :  it  is  much  more  liquid,  on  account  of  the  addition 
of  an  extra  portion  of  oil,  although  considerably  thicker  than  common 
house-paint;  and  it  is  laid  on  wholly  with  a  brush,  instead  of  being 
•worked  conjointly  with  a  brush  and  a  trowel.  Hence  it  is  called  the 
**  brush- colour,'  to  distinguish  it  from  the  first  or  *  trowel-colour.'  The 
tint  is  of  no  particular  importance ;  but  we  believe  that  each  manu- 
facturing firm  is  accustomed  to  adopt  one  particular  colour  for  the 
back  of  their  floor-cloth,  which  thus  becomes  a  kind  of  symbol ;  be- 
sides which,  certain  private  marks  are  stamped  on  the  back  of  the 
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cloth ;  after  which  that  surface  is  finished.  The  time  has  been  when  a 
duty  was  laid  on  floor-cloth,  and  when  the  Excise  oflScer  exercised 
that  supervision  which  is  so  vexatious  and  mischievous  in  manufac- 
tures ;  but  this  is  no  longer  the  case. 

The  back  of  the  canvas  is  entirely  finished  before  the  face  has  under- 
gone any  process  except  the  sizing  and  rubbing  down  with  pumice- 
stone;  but  now  the  preparation  of  this  surface  is  attended  to.  A 
*  trowel-colour,'  similar  in  consistence  to  that  used  on  the  back,  is 
applied,  and  allowed  to  remain  untouched  till  dry.  Then  the  face  is 
pumiced  a  second  time,  to  work  down  some  of  the  asperities  and  pro- 
jections which  still  remain  on  the  surface.  To  this  succeeds  a  second 
trowel-colour,  in  every  respect  resembling  the  first;  and  after  a  due 
interval  for  drying,  the  surface  is  a  third  time  rubbed  down  with 
pumice.  Again  is  the  routine  repeated,  by  applying  a  third  trowel- 
colour,  and  following  it  up  with  a  fourth  rubbing  down  with  pumice ; 
after  which  is  given  a  '  brush-colour.'  The  object  of  this  careful  and 
long-continued  series  of  operations,  which  occupies  a  period  of  two  or 
three  months,  is  to  bring  the  surface  of  the  canvas  to  a  state  of  great 
smoothness  and  pliability.  The  repeated  rubbing  with  pumice-stone 
not  only  levels  irregularities,  but  imparts  to  the  canvas  much  of  the 
pliability  and  durability  of  leather.  We  believe  that  where  floor- 
cloths are  made  expressly  to  be  sold  at  a  low  price,  the  routine  of  pro- 
cesses is  more  expeditious  and  less  complete  than  that  here  indicated ; 
but  as  a  means  of  giving  a  better  insight  into  the  matter,  we  describe  the 
operations  of  an  establishment  where  none  but  the  better  kinds  are 
manufactured. 

We  now  approach  that  class  of  operations  which,  so  far  as  appear- 
ance is  concerned,  is  the  most  important  of  any,  and  the  most  interest- 
ing to  a  stranger  who  visits  a  factory  of  this  kind:  we  mean  the 
printing^  or  transfer  of  a  device  to  the  surface  of  the  cloth.  It  must  be 
borne  in  mind  that  the  canvas  is  all  this  time  in  a  vertical  position, 
stretched  over  the  frame  to  which  it  had  been  fixed  two  or  three 
months  before ;  and  that  the  colour  of  the  final  coating  of  paint  is  that 
which  is  to  form  the  ground  or  foundation  colour  of  the  pattern.  Tlie 
printing  is  effected  while  the  canvas  is  lying  horizontally  on  a  long 
bench  or  table ;  and  an  entire  removal  is  therefore  necessary.  The 
painted  canvas  is  gradually  loosened  from  the  nails  by  which  it  is 
fastened  to  the  frame,  and  is  transfefred  to  a  roller  whose  length 
nearly  corresponds  with  the  width  of  the  canvas.     The  canvas  in  its 
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original  state  weighs  not  much  less  than  two*  hundred  pounds ;  and  the 
vast  body  of  paint  subsequently  applied  to  it  increases  the  weight  yery 
considerably ;  so  that  the  loosening  of  the  canvas  from  the  frame,  the 
transference  to  a  roller,  and  the  hauling  up  of  the  roller  with  its  load 
to  the  printing-room  upstairs,  are  arrangements  requiring  some  tact 
and  judgment  When  the  roller  is  carried  up,  it  is  placed  horizontally 
at  a  few  inches  from  the  floor,  in  front  of  a  very  long  work-bench ; 
and  two  gudgeons  or  projecting  axles  at  the  ends  of  the  roller  being 
placed  in  sockets,  the  canvas  can  be  uncovered  from  the  roller  by  the 
rotation  of  the  latter,  and  spread  out  upon  the  bench  to  be  printed. 

Here  it  will  be  desirable  to  offer  a  few  brief  explanations  respecting 
the  patterns  of  floor-cloths  and  the  modes  of  producing  them.  We 
have  before  alluded  to  the  original  block  first  cut  for  the  floor-doth 
manufacture.  This  is  now  in  the  possession  of  the  firm  whose  esta- 
blishment we  are  describing— an  establishment  which  was  the  earliest 
in  England  in  this  line  of  business.  Before  the  year  1754  Mr.  Nathan 
Smith,  the  founder  of  the  firm  of  Messrs.  Smith  and  Baber,  was  ac- 
customed to  manufacture  floor-cloth  in  pieces  of  two  or  three  yards 
square,  in  the  only  method  known  at  that  time.  Holes  were  cut  in 
some  determinate  pattern  in  thin  plates  of  metal  or  pasteboard ;  and 
these  ])latC8  being  laid  on  the  canvas,  and  paint  applied  with  a  brush, 
the  paint  could  only  reach  the  canvas  at  those  parts  wliich  were  not 
covered  by  the  plate :  this  is  the  metliod  of  '  stencil-painting,'  which 
is  occasionally  applied  to  painting  the  walls  of  rooms  in  distemper, 
and  for  other  purposes.  Each  small  square  of  floor-cloth  had  a  border 
given  to  it  all  round ;  and  if  a  large  room  were  to  be  covered,  several 
such  pieces  had  to  be  used.  To  what  extent  the  floor-doth  numufac- 
ture  was  carried  on  at  that  time  we  have  no  means  of  knowing ;  but  it 
must  have  been  very  limited  indeed. 

A  necessary  result  of  stencil-painting  is,  that  very  little  substance  of 
paint  is  laid  on  the  canvas,  since  the  application  of  a  brush  levels  the 
paint  to  a  mere  film ;  and  Mr.  Smith  sought  for  some  means  of  ob- 
viating the  defect.  He  conceived  tliat  if  a  thick  wooden  block  were 
prepared,  the  surface  levelled  and  smootlied,  a  pattern  sketched  upon 
it,  and  this  pattern  cut  out  by  means  of  carvmg  tools,  the  device 
might  be  transferred  by  a  process  analogous  to  tliat  of  printing.  Most 
readers  are  at  the  present  day  aware  that  the  blocks  used  for  wood- 
cuts, such  as  those  which  illustrate  the  present  work,  are  cut  so  as  to 
leave  the  pattern  untouched ;  that  is^  the  parts  of  the  block  cut  are 
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only  such  u  gire  the  itMle  lioea  or  portiona  of  the  d«Ticea ;  whereaa 
the  black  linef,  which  uiiullj  comtitnte  the  picture,  are  produced 
from  the  •urface  of  the  hloelc  left  oncut.  The  block  being  preawd 
down  on  «n  elastic  «uT&ce  covefed  witii  ink,  or  ink  being  applied  by 
*  mean*  of  soft  elaaUc  halla,  or  hj  meaiu  of  ejlindrical  rollers,  the  sur- 
face onl;  of  the  device  receives  a  coating  of  ink,  leaving  the  inter- 
stices free;  and  upon  thia  being  tranaferred  to  psper,  the  black  lines 
of  the  wood-engraving  result. 

On  this  principle  did  Mr.  Smith  conceive  that  the  punt  might  be 
applied  to  floor-cloth,  the  paint  in  this  caae  being  a  representative  of 
the  ink  in  the  former.  He  cut  with  hia  own  hands  a  device  on  a  square 
block  of  wood  measuring  about  twelve  or  fifteen  inches  each  way, 
a  device  which  is  represented  in  Fig.  3,  taken  from  the  block  itselC 
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Thepftttern,  it  will  be  seen,  is  not  a  very  elaborate  one;  but  still  it 
was  one  calculated  to  test  the  prscticability  of  the  plan  which  had 
suggested  itself  to  Ms  mind.  An  impression  from  this  block  was 
exhibited  by  Professor  Brandt,  in  an  illustrated  lecture  on  the  floor- 
cloth manufacture  at  the  Royal  Institution,  about  fire  or  six  years 
ago ;  and  the  block  itself  is  cuefolly  preaerred  by  the  descendants 
of  Mr.  Smith,  m  an  historical  memento  of  an  important  step  in  the 
pn^eas  of  the  manuftcture. 
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Mr.  Smith,  like  inyenton  generallj,  wu  verj  careftil  of  his  pro- 
duction, and  for  a  considerable  period  printed  all  his  floor-cloths  with 
his  own  hand,  allowing  none  of  the  workmen  to  see  die  block,  and 
adopting  singular  precautions  to  damp  the  curiosity  of  visitors.  The 
original  manufactory  occupied  the  site  of  the  present  building,  and 
remained  standing  for  forty  years,  when  it  was  burnt  down  in  1795. 
The  present  structure  has  been  standing  not  quite  twenty  years. 

The  method  of  printing,  originally  planned,  was  very  much  more 
simple  than  that  now  adopted,  owing  to  a  circumstance  which  it  is  im- 
portant that  we  should  clearly  explain.  If,  instead  of  printing  inv>ite 
colour,  we  adopt  several^  the  -complexity  is  greatly  increased ;  for  it 
would  be  impossible  to  paint  one  part  of  the  block  with  one  colour, 
and  one  with  another,  and  then  transfer  the  device  to  the  canvas. 
It  is  necessary  to  have  as  many  blocks  as  there  are  colours;  and 
the  great  difficulty  consists  in  adjusting  these  blocks  so  as  to  unite 
in  producing  one  pattern.  The  principle  is  analogous  to  that  of 
'  colour-printing,'  introduced  within  a  few  years,  wherein,  instead  of 
printing  with  black  or  blue  or  any  other  monochromatic  ink,  we 
have  several  colours  combining  to  produce  one  pattern.  In  such 
a  case  a  series  of  j)lates  is  prepared,  cither  by  cutting  away  those 
parts  which  arc  not  to  form  the  pattern,  or  inserting  slips  of  copper 
to  form  the  pattern  ;  each  plate  being  made  to  furnish  one  particular 
portion  of  the  device,  viz.,  that  of  one  particular  colour.  So  it  is 
with  floor-cloth  prhiting,  under  a  different  modification  to  suit  the 
object  in  view. 

A  moment's  consideration  will  show  that  the  carving  of  the  blocks 
must  be  a  point  of  great  nicety ;  for  if  a  portion  of  the  device,  cut 
on  one  block,  occurs  at  the  same  point  as  a  i)ortion  on  another  block, 
the  two  colours  will  be  confounded  together,  and  the  device  lost. 
All  the  blocks  are  precisely  the  same  size  (about  fifleen  inches  square), 
all  are  rectangular,* and  all  are  applied  successively  to  every  part  of  the 
floor-cloth,  in  patches  corre8}>onding  with  the  size  of  the  blocks. 
Each  block  is  cut  away  at  those  parts  ^hich  are  left  prominent  in 
all  the  other  blocks;  so  that  it  will  not  impart  colour  to  the  cloth 
where  the  latter  would  be  coloured  by  any  of  tlie  remaining  blocks. 
Perhaps  we  cannot  better  illustrate  this  than  by  taking  an  actual  spe- 
cimen of  floor-cloth,  printed  in  ^\e  colours,  and  showing  the  precise 
device  cut  upon  each  of  the  five  blocks,  as  far  as  we  can  do  so  on  a  small 
scale.     In  this  group  of  patterns  the  colours  are  represented  heraldi- 
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1  printed  plalea  relating  to  lieraUry,  eufli  ns  ihe  following : — 
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white  is  represented  by  a  wluie  ^ptce,  black  bgr  a  black  space,  jellow 
by  doU,  green  by  obiiqae  paraU^  lines,  red  by  vertical  lines,  blue  by 
liorizontal  Imes,  ftc.  One  of  the  six  figures  repnaentr  the  finished 
pattern,  built  up  as  it  were  of  fire  separate  portions ;  and  the  others 
show  how  the  blocka  are  separately  fitted  to  join  in  producing  the 
design.  Of  these  five,  one  is  yeUow,  and  the  dotted  portion  diows  the 
parts  which  are  left  prominent  in  the  block,  all  the  rest  being  cut 
away.  In  anodier  we  see,  by  the  arrangement  of  oblique  lines,  the 
pattern  intended  to  be  giren  in  a  green  colour.  The  red  and  the  blue 
are  in  like  manner  represented  by  their  peculiar  lines ;  and  the  black 
portion  of  the  pattern  is  given  in  the  form  which  engravers  call  *  solid.' 
It  will  be  seen  that  the  device  differs  greatly  in  the  several  blocks ;  so 
much  so  that  they  could  hardly  be  recognised  as  uniting  to  form  one 
pattern,  unless  that  pattern  were  presented  at  the  same  time.  In  some 
rare  cases  as  many  as  ten  or  twelve  colours  have  been  used  in  one 
iloor-cloth ;  and  this  entails — ^not  only  the  cutting  of  an  equal  number 
of  blocks — but  a  greatly  increased  amount  of  care  in  every  part  of  the 
operations. 

The  choice  of  patterns  for  floor-cloth  is  of  course,  like  that  of  calico- 
printing,  a  matter  of  taste.  Each  manufacturer  exercises  his  inge- 
nuity, or  avails  himself  of  the  ingenuity  of  others,  in  devising  new 
pattenis.  Sometimes,  when  a  piece  of  ancient  tessellated  pavement  is 
discovered,  such  as  has  recently  occurred  in  the  City,  the  mosaic  pat- 
tern is  immediately  copied,  and  introduced,  either  as  a  whole  or  in 
part,  as  a  pattern  fnr  floor-cloth.  But  from  whatever  source  the  pat- 
tern is  derived,  the  mode  of  transferring  it  to  the  several  blocks  is 
nearly  as  follows.  Tlie  pattern  is  first  drawn  and  painted  in  a  com- 
plete and  careful  manner,  on  a  sheet  of  stiff  paper  exactly  the  size  of 
the  blocks,  every  colour  and  every  portion  of  the  device  being  given 
precisely  as  it  is  to  appear  in  the  finished  floor-cloth.  Another  piece 
of  paper  is  then  taken,  and  laid  under  the  first,  and  by  means  of  a  pin 
or  pricker  one  portion  of  the  device  is  transferred  in  outline  to  the 
lower  paper.  Thus  :  suppose  we  commence  with  green ;  the  work- 
man follows  the  outline  of  the  green  portion  of  the  device,  pricking 
through  both  papers  with  a  pin,  and  thus  having  a  series  of  pin-holes 
very  close  together.  The  under  paper  is  removed,  and  another  one 
placed  in  its  stead,  which  wc  will  suppose  ia  to  receive  the  red  portion 
of  the  device.  Tlie  workman  transfers  the  outline  of  this  red  portion, 
by  means  of  pin-holes  penetrating  through  both  papers  to  the  lower 
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one ;  and  thu  is  in  its  turn  removed  to  make  way  for  a  third.  Thus 
the  operation  continues,  until  as  many  flicked  papers  are  prepared  as 
there  are  colours ;  and  it  must  be  obyions  from  the  nature  of  the  me- 
thod that  these  outline*  are  transferred  prMMlj  in  the  way  in  which 
they  occur  in  the  model  pattern.  This  patters  thus  becomes  almost 
one  mass  of  perforatiM,  but  it  has  amwerod  the  purpose  for  which  it 
was  intended. 

The  blocks  on  which  these  devices  are  next  %b  be  transferred  are 
made  with  especial  reference  to  the  avoidance  o#  warping  or  twisting. 
They  are  formed  of  two  thicknesses  of  white  deil  mad  one  of  pear-tree 
wood,  ranged  so  that  the  grain  of  the  one  Anil  oiots  that  of  the  ad- 
joining one,  and  thiM  comteract  any  tenden^  to  dirtortion.  The  se- 
veral layers,  after  being  gloed,  are  kept  t$r  some  time  in  a  powerful 
screw-press,  as  a  means  of  ensuring  as  close  a  joint  as  possible ;  and 
when  the  whole  mass,  about  two  inches  and  a  half  in  thickness,  is 
dried  and  planed  smooth,  the  pear-tree  surface  is  ready  to  receive  the 
device.  The  pricked  paper  is  laid  upon  the  surface,  and  a  little  pounce 
or  pounded  charcoal,  held  in  a  bag  which  is  dabbed  on  the  paper,  pene- 
trates the  pin-holes,  and  leaves  a  series  of  slight  marks  on  the  block 
sufficiently  distinct  to  guide  the  pencil  of  the  carver  in  working  out 
the  pattern.  He  then  proceeds  to  cutaway  all  thl^ parts  which  do  not 
form  the  device,  carefully  leaving  the  latter.  Occasionally,  if  the  pat- 
tern admits  of  it,  small  brass  pins  are  inserted  to  make  up  the  form, 
and  brass  pins  are  also  fixed  at  the  comers  to  guide  the  printer  in 
joining  the  several  portions  which  he  prints,  and  in  making  the  co- 
loured portions  to  fall  in  their  proper  places. 

When  the  cutting  of  the  set  of  blocks  for  one  pattern  is  completed, 
the  blocks  are  soaked  with  oil  on  their  upper  surface,  to  fit  them  better 
for  the  purpose  they  are  to  fulfil ;  and  when  all  k  ready,  the  printing- 
process  commences.  The  printing-room  contaioi  a  great  number  of 
flat  cushions  similar  to  those  represented  in  Kg.  5.  Each  cushion 
measures  about  three  feet  by  two  and  a  half,  and  consists  of  a  pad  of 
flannel  covered  with  a  piece  of  floor-cloth.  Thou  are,  for  every  pat- 
tern, as  many  of  these  cushions  nquired  as  thew  are  colours  in  the 
pattern  about  to  be  printed.  Apotof  paint^Mftoo  thick  as  that  be- 
fore spoken  of,  but  still  having  a  considerabtr  difree  of  consistence,  is 
placed  beside  each  cushion,  and  a  man  with  mkrvA  lays  a  plentiful  coat- 
ing of  paint  on  each ;  or  at  least  there  are  one  or  more  boys  and  men 
80  engaged  as  to  keep  all  the  cushions  suppUed  with  sufficient  rapidity 
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The  printer  tlicn  takcaonc  of  the  block*,  which  he  holds  by  a  kind 
of  leathern  loop  })as8ing  over  the  hand,  and  dabs  it  down  on  the  wet 
cushion,  wlifrchy  a  tolerably  thick  layer  of  paint  ia  caught  up  by  all 
the  projecting  parte  of  the  block.  He  proceeds  to  the  long  bench  on 
which  a  portion  of  the  prepared  canvas  ii  iprmd  out,  and  stamps  the 
block  down  upon  the' cloth,  whereby  the  first  germ  of  the  pattern  is 
imparted.  He  holds  in  his  right  hand  a  very  heavy  hammer,  with 
which  he  forces  the  block  down  into  close  contact  with  the  cloth,  a*  a 
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meant  of  ensuring  the  transfer  of  the  paint.  A  second  impression  is 
then  effected  with  the  Eamehlock  close  to  the  first,  care  being  taken 
that  the  two  Impreuions  shall  form  one  continuous  pattern.  The 
printing  thtu  proceeds  until  the  whole  width  of  the  piece  correspond- 
ing with  the  length  of  the  bench  is  printed,  as  far  as  one  width  of  this 
block  can  do  it.  Then  ensues  the  application  of  the  second  block, 
used  with  paint  of  a  different  colour;  the  block  being  pressed  succcs- 
sivelf  over  every  part  of  the  cloth,  as  the  first  had  been.  In  this  se- 
cond printing  a  twofold  accuracy  is  required :  first  in  respect  to  the 
successive  applications  of  the  same  block  across  the  width  of  die  cloth ; 
and  next  in  reference  to  the  junction  of  the  colour  in  the  proper  re- 
lation to  thecolonr  of  the  preceding  block;  both  of  which  are  at- 
tained by  attention  to  the  guide-points  fixed  in  the  comers  of  every 
block. 

When  the  whole  of  the  blocks  have  been  used  in  succession,  and  the 
entire  printing  effected  across  the  cloth,  and  to  a  length  of  fifteen 
inches,  the  roller  on  which  the  cloth  is  wound  is  turned  a  little,  by  which 
the  printed  portion  is  allowed  to  Ikll  down  behind  the  bench,  andanew 
portion  to  occupy  tfae  horizontal  surface  of  the  bench,  after  which  the 
printing  proceeds  as  before. — There  is  a  long  aperture  in  the  floor  of 
the  printing-room,  through  which  the  cloth  is  allowed  to  descend  as  it  is 
printed,  and  to  huig  down  freely  exposed  to  the  air;  new  portions  be- 
ing unrolled  from  time  to  time,  as  the  printing  advances,  and  the 
finished  portions  fall  lower  and  lower. 

A  slight  examination  of  a  piece  of  floor-cloth  wiirsliow  that  there  is 
nowhere  a  large  smooth  patch  of  paint,  except  in  large  plwn  patterns ; 
but  that  the  paint  is  laid  on  in  little  nodules  or  spots,  technically  called 
'teeth,'  from  an  eighth  to  a  quarter  of  an  inch  square.  The  object  of 
this  plan  is  the  following : — If  a  flat  surface  of  wood,  say  two  or  three 
inches  over,  were  dahbed  down  on  a  cushion  covered  with  thick  paint, 
the  paint  would  he  taken  up  very  unequally,  on  account  of  a  kind  of 
adhesion  between  it  and  the  block  and  cushion  :  it  would  be  accumu- 
lated more  plenUfuUy  near  the  centre  than  near  the  edges,  and  would 
look  patchy  and  unequal  when  thus  laid  on  the  cloth.  Instead  of  this 
plan,  therefore,  the  surface  of  the  wood  ii  broken  up  into  a  number  of 
smaller  surface!  by  means  of  little  ohannels  which  act  as  air-holes,  and 
which  enable  the  paint  to  be  taken  up  equably.  We  see  that  each  of 
these  little  spoU  or  '  teeth  *  has  the  paint  very  thick  in  its  centre ;  this 
contributes  to  the  durability  of  the  cloth :  but  if  a  eimilar  thing  were 
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to  oceur  with  a  •ur&ee  an  inch  or  two  aqnaroy  the  ffffiKt  woqU  hermry 
unsightly. 

In  printing  passage  floor-cloths  of  narrow  biit  doterminate  breadths, 
the  canras  is  cut  into  strips  after  being  prepared  on  the  frames^  and  is 
then  printed  in  the  same  manner  as  the  other,  with  the  exception  that 
the  border  is  printed  bj  narrow  blocks  mnch  smaller  than  the  square 
ones.  All  the  floor-  cloths  of  either  kind  are  allowed  to  hang  suspended 
in  the  air  in  the  drying-room  until  fit  for  use;  when  they  are  lowered, 
spread  out  on  the  floor,  and  cut  or  planned  according  to  the  purpose 
to  whidi  they  are  to  be  applied. 

In  concluding  our  brief  notice  of  this  interesting  branch  of  manufac- 
ture, we  may  remark  that  floor-cloth  is  capable  of  being  prepared  in 
such  a  way  as  to  form  a  very  durable  material  for  eoTering  the  roofs  of 
houses.  We  have  seen  some  which  has  been  so  employed  for  nearly 
twenty  years,  and  is  still  in  good  condition. 


XIV.— A  DAY  AT  A  CHURCH-CLOCK  FACTORY  AND 
'  A  BELL-FOUNDRY. 


Has  the  reader  ever  Tuitod  the  belfry  or  the  clock-room  of  a  church 
tower  ?  An  horn  may  be  spent  in  mch  a  spot,  if  not  merrily,  at  least 
pleasantly  and  profitably.  There  to  food  in  sach  a  place  for  different 
phases  of  contemplation.  We  are  elerated  far  above  the  busy  hum  of 
street  truffic,  and  can  forget  for  a  brief  space  the  world  and  its  multi- 
tudes. We  are  in  a  room  devoted  to  old  Father  Time,  whose  move- 
ments are  measured  by  the  work  of  men's  hands,  and  whose  hourly 
progress  is  recorded  in  tone*  which  ring  loudly  through  the  church 
tower — progress  wMch,  however,  Yonng  doubts  our  power  to  value  at 
its  proper  price  :— 

"  On  all-impoitaDt  Time,  ifaiongh  nery  ag*, 
Tbo'  much  and  warm  Uw  w'ae  hme  urged,  the  miui 
Ii  jret  unbotn  who  duly  weigtu  aa  ham." 

We  have  beneath  na  a  silent  bniUing  whose  purpose  is  of  a  solemn 
and  sacred  nature,  and  the  invitation  to  which  is.sounded  on  the  bells 
in  the  room  where  we  are  standing.  The  monmfiil  tones  which  an- 
nounce tbe  consignment  of  a  lifeless  body  to  the  grave,  and  the  merry 
peal  which  lends  its  aid  in  times  of  rejoicing,  alike  emanate  from  the 
belfry.  We  may  then  turn  our  attention  to  the  mechanism  by  which 
these  eSeets  are  produced!  and  in  proportion  to  our  comprehension  of 
the  details,  so  will  be  our  admiratioR  of  tbe  skill  displayed  in  the  com- 
bined resntts. 

Having  recently  paid  such  b.  visit  as  is  here  alluded  to,  we  make  it 
a  theme  for  one  of  the  present  series  of  papers.  The  philosophy  of 
church  elocks  and  bells  is  a  large  subject;  but  it  may  be  possible  to 
give  such  an  epitome  of  the  mode  of  manufacture,  the  mode  ot  action, 
and  the  mode  of  arranging  these  pieces  of  nuehinery,  as  to  convey  a 
few  general  notions  on  the  matter. 

In  the  first  piece,  everybody  knows  that  a  chveh  clock  is  generally 
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fixed  in  the  tower,  or  in  some  elevated  part  of  ^e  building ;  and  it  is 
also  known  that  manj  churches  exhibit  clock-faces  or  dials  in  four 
different  directions,  so  that  the  hour  of  the  day  may  be  observed  by 
persons  on  all  sides  of  the  church.  Now,  we  doubt  not  that  many  who 
may  read  this  paper  have  entbrtained  the  opinion  that  in  such  a  case 
there  are  four  clocks,  one  for  each  dial  or  face,  and  who  cannot  con- 
ceive how  all  the  four  hour-hands  and  the  four  minute-hands  can  bo 
moved  by  one  clock.  There  are  also,  it  is  probable,  many  different 
opinions  as  to  whether  the  bell  or  bells  which  strike  the  hour,  which 
chime  the  quarters,  which  (in  some  churches)  play  a  psalm  or  hymn- 
tune  at  certain  intervals,  which  are  tolled  at  a  funeral,  and  which  are 
rung  at  times  of  rejoicing,  are  all,  or  any,  struck  by  the  clock  itself, 
or  whether  by  men  who  act  as  bell-ringers.  It  may  therefore  be  as 
well  to  state  at  once,  that  when  a  church  tower  exhibits  four  clock- 
faces,  all  at  equal  height,  and  opposite  to  four  different  points  of  the 
compass,  all  the  hands  are  moved  by  the  mechanism  of  one  clock,  which 
is  placed  in  the  midst  of  the  tower  at  equal  distance  fpm  all  the  four 
faces.  With  respect  to  the  bells,  it  may  be  stated  that  they  are  hung 
cither  over  or  under  the  clock,  according  to  the  size  and  general 
arrangement  of  the  church  tower;  and  that  the  hour  is  struck  on  a 
bell  by  a  hammer  moved  by  the  clock ;  the  quarters  by  similar  mecha- 
nism acting  on  other  bells ;  the  psalm  or  hymn-tunes  by  the  action  of 
a  rotating  barrel  similar  to  those  seen  in  musical  snuff-boxes ;  and 
the  tolling  and  pealing  by  bell-ringers,  who  pull  ropes  connected  with 
the  bells. 

There  is  in  the  eastern  part  of  London  a  church  clock  which  stands 
at  a  greater  height  from  the  ground  than  any  other  clock  in  or  near 
tlie  metropolis — not  even  excepting  that  noted  city  monitor  St.  Paul's 
clock,  and  which  presents  four  very  large  faces  on  the  four  sides  of 
the  tower.  This  clock,  which  is  that  of  St.  Ann's  church,  Limehouse, 
is  the  one  alluded  to  in  a  former  paragraph ;  and  we,  perhaps,  can- 
not do  better  than  make  it  the  text  for  what  we  have  to  offer  on  this 
subject 

The  value  of  room  in  a  church  tower  is  such  that  the  approach  to 
the  bell-loft  and  clock-room  is  generally  narrow  and  awkward  to  a 
degree  which  renders  the  ascent  anything  but  inviting.  The  short, 
narrow,  steep,  dark,  and  winding  stairs ;  the  loopholes  through  which 
a  cutting  blast  of  wind  finds  entrance ;  the  small  doors  and  outlets ; 
the  dreary  loneliness,  and  no  less  dreary  echo  of  the  footsteps ;  the 
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cold  and  the  dust — all  are  familiar  to  those  who  have  ascended  to  the 
upper  part  of  St  Paul's  cathedral,  and  are  almost  equally  observable 
in  other  church  towers,  including  the  one  to  which  our  attention  is 
here  directed. 

On  ascending  to  a  height  of  about  a  hundred  and  thirty  feet,  in  the 
tower  of  Limehouse  church,  we  find  ourselves  in  the  *  clock-room/ 
This  is  a  square  room,  bounded  on  the  four  sides  by  the  thick  walls 
of  the  tower,  and  having  a  wooden  flooring  on  which  the  clock 
rests.  The  light  is  very  limited,  and  it  is  not  till  the  eye  has 
become  a  litde  accustomed  to  the  gloom  that  the  objects  in  the  room 
are  discernible.  The  clock  is  seen  to  be  enclosed  in  a  wooden  case, 
about  eight  feet  high,  six  feet  wide,  and  four  feet  deep,  the  two  oppo- 
site sides  of  which  may  be  thrown  open  by  means  of  folding-doors, 
thus  exhibiting  a  complicated  assemblage  of  wheel-work  and  other  me- 
chanism within. 

Our  frontispiece  is  so  drawn  as  to  show  the  general  arrangement  of 
the  clock  and  its^  mechanism.  The  clock  contains  about  thirty  wheels, 
some  of  which  govern  the  motion  of  the  hands ;  others  the  striking  of 
the  belL  There  are  two  barrels,  from  which  weights  are  suspended  by 
a  cord,  and  the  mode  of  winding  up  these  is  here  represented,  as  well 
as  the  small  dials  for  the  guidance  of  the  man  who  is  winding.  The 
arrangements  of  the  pendulum,  together  with  other  parts  of  the 
mechanism,  are  here  seen,  and  will  be  understood  better  as  the  descrip- 
tion proceeds. 

The  clock  is  placed  in  the  centre  of  the  room,  and  a  visitor  can  walk 
entirely  round  it,  without  interfering  in  any  way  with  the  mechanism 
connected  with  the  clock-faces  visible  outside  the  church.  It  may 
then  be  asked,  how  are  the  hands  on  these  faces  brought  into  connection 
with  the  moving  machinery  ?  We  find  an  answer,  by  observing  the 
arrangements  overhead,  as  we  pass  round  the  clock.  There  is  a  hori- 
zontal bar  of  wood  extending  from  the  clock  on  each  side  to  the  wall 
opposite  to  it;  and  on  this  bar  is  placed  an  iron  rod,  which  is  set  in 
rotation  by  the  clock,  and,  in  its  turn,  causes  the  hands  to  rotate  round 
the  clock-face  on  the  outside  of  the  tower.  There  are  four  of  these 
rods  branching  out  from  the  clock  in  a  horizontal  position  towards 
the  four  points  of  the  compass,  each  rod  governing  the  movement  of 
one  pair  of  hands.  On  looking  downwards  from  the  clock-room  we 
see  the  mechanism  by  which  the  clock  is  set  going,  and  also  that  by 
which  the  bell  is  struck  every  hour.    There  are  neither  chimes  nor 
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quarter-hour  belb  at  Mb  churcfa,  so  thai  the  itriking  maciiinery  con- 
nected with  the  clock  haa  relation  only  to  onebelL  Riamimnga  little 
more  cloael^y  we  tee  that  the  movinf^power  it  a  hearj  iron  weight, 
suspended  by  a  rope,  which  coils  round  a  barrel,  and  that  the  inaCm- 
ment  whidi  strikes  on  the  bell  ia  an  iron  hammer  comMded  with  a 
series  of  lerers  and  rods. 

Such  are  the  diief  pointe  which  become  obserrahle  in  the  eloek  and 
bell  tower  of  the  church  here  alluded  to ;  and  if  any  other  of  the  m«tro- 
politan  churches  were  similarly  Tisited,  they  would  be  found  to  contain 
the  same  general  parts,  modified  by  the  cireumatancea  in  wbidi  they 
are  placed.  Some,  in  which  only  one  e\ock»hee  is  required,  would 
not  have  the  four  connecting  rods  branching  out  hoiixontally  from  the 
clock ;  others  would  have  the  bell  and  striking  machineiy  above  the 
clock  instead  of  below  it ;  others  would  be  without  a  wooden  eaae^ 
provided  the  room  were  close  and  free  from  dust ;  while  othera  again 
would  have  additional  striking  machinery,  for  quarters  or  chimes. 

Thus  far  for  the  general  arrangement ;  and  now  we  may  attend  a  little 
to  the  manufacture  and  mode  of  action  of  these  several  parts.  Not  the 
least  remarkable  of  the  circumstances  connected  with  church  clocks 
and  bells  is  the  very  narrow  limits  within  which  the  manufacture  is 
confined.  There  arc,  we  believe,  only  two  establishments  in  the  me- 
tropolis at  which  church  clocks  are  made,  and  only  one  church-bell 
foundry.  The  cause  for  this  limitation  may  perhaps  be  sought  in  the 
comparatively  small  number  and  long  duration  of  these  pieces  of  me- 
chanism. New  churches  shoot  up  but  slowly,  and  old  ones  do  not 
have  a  renewal  of  clocks  and  bells,  except  at  long  intervals.  We  have 
been  favoured  by  the  proprietors  of  one  of  these  two  clock-factories, 
and  of  the  bell-foundry,  with  such  details  and  facilities  as  may  be 
necessary  for  our  present  purpose.  Messrs.  Moore  and  Co.,  at  their 
clock-factory  in  Clerkenwell  Close,  have  preserved  a  list  of  the  church 
and  turret  clocks  made  at  their  establishment  during  the  last  forty 
years ;  and  a  glance  at  this  list  shows  how  small  is  the  number  of  these 
large  clocks  required,  compared  with  clocks  of  smaller  dimenaiona. 
Out  of  eleven  or  twelve  thousand  clocks  made  at  this  factory  during 
the  space  of  time  here  mentioned,  between  three  and  four  hundred 
were  church  or  turret  clocks,  and  the  remainder  house  and  muaical 
clocks ;  yet  these  three  or  four  hundred  have  required  mechanism  and 
manufacturing  arrangements  so  extensive,  that  we  can  easily  see  why 
the  manufacture  of  church-clocks  should  be  in  few  hands. 
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Neither  a  pocket-watch,  nor  an  eight-day  dial,  nor  a  common  Dutch 
clock,  will  exactly  conrej  an  idea  of  the  construction  of  a  church- 
clock  :  for  instead  of  heing  moved  hy  a  spring,  as  the  two  former,  it  is 
moved  hy  a  weight ;  while  on  the  other  hand  its  accurate  finish  of 
workmanship  is  wholly  unrepresented  in  the  Dutch  clock.  Generally 
speaking,  the  frame-work  of  a  church-clock  is  made  of  iron,  the  prin- 
cipal wheels  of  hrass,  and  some  of  the  pinions  and  finer  work  of  steel. 
The  arrangements  of  the  maker  are  therefore  regulated  according  to 
the  number  and  parts  of  the  clock  made  at  his  factory.  Whoever  has 
seen  a  watchmaker  at  work  must  have  observed  the  extreme  minute- 
ness of  his  tools  and  working  apparatus :  but  such  a  person  is  not  strictly 
a  maker  of  watches ;  he  only  puts  together  and  adjusts  and  repairs  the 
various  parts  which  have  been  made  by  many  different  hands.  In  the 
clock-nuuiufiicture,  and  especially  in  church-clocks,  this  subdivision  of 
employments  is  not  carried  out  to  nearly  so  great  an  extent.  At  Messrs. 
Moore's  factory  almost  every  part  of  the  mechanism  of  a  church-clock 
is  made  within  the  establishment,  except  the  rough  castings  in  iron 
and  brass.  In  the  smith's  shop  all  the  forging  and  filing  of  arbors, 
bars,  and  odier  works  of  iron,  are  effected ;  as  well  as  the  case-harden- 
ing of  the  finished  pieces.  In  the  wheel-cutting  shop  is  carried  on 
the  beautiful  operation  by  which  the  teeth  of  wheels — that  important 
department  of  all  such  manufactures  as  this — are  cut.  In  other  shops 
the  general  fashioning  and  adjustment  of  the  numerous  pieces  which 
form  a  clock  are  effected,  aided  by  various  pieces  of  mechanism,  such 
as  lathes  for  turning  brass,  iron,  and  wood,  drills,  revolving  machinery, 
polishing  apparatus,  &c.  Those  who  are  accustomed  to  factories  of 
llus  kind  will  easily  understand  the  appearance  and  general  arrange- 
ment of  such  a  place ;  those  who  are  not  must  picture  to  themselves  a 
great  number  of  men  working  on  pieces  of  metal  which  require  great 
skill  and  care  in  their  preparation. 

Without  attending  particularly  to  the  classification  which  a  clock- 
maker  would  lay  down,  we  will  separate  a  church-clock  and  its  mecha- 
nism into  five  parts— 1st,  the  moving  power;  2nd9  the  *  movement,' 
or  going  wheels;  3rd,  the  regulation,  or  pendulum  arrangements; 
4th,  the  indication,  or  mechanism  connected  with  the  hands;  and 
5^  the  striking  machinery ;  and  will  briefly  notice  their  construction. 
Any  attempt  to  follow  the  minute  details  of  dock-making  would  be 
quite  out  of  the  question,  and  will  not  be  made  here. 

Fiiat,  then,  the  powfr.  Every  cbOd  knows  that  the  old  fiimiliar  clock. 
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which  has  perhaps  formed  one  of  the  houaehold  inmates  as  far  back  as 
he  can  remember,  is  '  wound  up '  occasionally,  not  by  turning  any 
wheel  or  handle,  but  hj  elevating  an  iron  weight  to  the  height  of  the 
clock ;  almost  every  child  knows  that  the  little  pocket-watch,  whose 
tickings  excite  such  astonishment  in  his  mind,  is  *  wound  up'  by 
means  of  ^a  very  small  key ;  but  there  are  many  children  of  larger 
growth  who  are  utterly  at  a  loss  to  know  what  this  winding*ap  really 
means.  The  main  hody  of  a  clock  or  watch  consists  of  many  wheels 
which  work  one  into  anotlier,  insomuch  that  if  one  wheel  moves,  the 
others  are  drawn  into  motion  by  it.  But  there  must  be  something  to 
impart  this  motion  in  the  first  instance ;  and  this  is  called  the  power. 
We  know  that  if  the  pendulum  of  a  common  clock  be  stopped,  the 
clock  is  stopped  at  the  same  moment ;  and  that  the  movement  of  tiie 
clock  is  renewed  when  the  oscillations  of  the  pendulum  are  renewed. 
Hence  many  persons  may  suppose  that  the  pendulum  is  the  source  of 
the  clock's  motion.  Again,  there  are  stop-watqhes  in  which,  by  mov- 
ing a  little  pin,  the  watch  may  bo  made  to  stop ;  and  then,  by  a  con- 
trary movement,  the  going  of  the  watch  may  be  renewed ;  and  hence 
the  pin  seems  to  be  the  source  of  motion.  But  both  these  suppositions 
are  erroneous.  In  botli  these  cases  of  stoppage,  the  rotating  wheel- 
work  is  checked  by  a  small  piece  of  mechanism,  and  the  motion  is  re- 
newed when  the  check  is  removed ;  but  tlie  production  of  the  motion 
is  a  totally  different  affair.  In  a  common  pocket-watch,  the  key  by 
which  the  winding-up  is  effected  is  placed  on  a  small  piece  of  mecha- 
nism called  a  *  fusee,'  from  which  a  chain  extends  to  a  brass  box  or 
barrel.  This  barrel  contains  a  fine  and  highly  tempered  steel -spring, 
which  becomes  coiled  up  very  tightly  by  the  rotation  of  the  fusee  and 
the  winding  on  it  of  the  chain  from  the  barrel.  This  tight  coil  is  so 
different  from  the  natural  state  of  the  spring,  that  the  latter  exerts  a 
jwwerful  pulling  force  in  its  endeavour  to  regain  its  original  position ; 
and  this  force  tends  to  make  the  barrel  in  which  it  is  fixed  rotate,  be- 
cause by  this  means  only  can  the  original  state  of  the  sj^ring  be  re- 
gained. WTien  once  the  barrel  is  made  to  rotate,  that  rotation  can  be 
communicated,  by  toothed  wheels,  to  other  mechanifim.  Such  is  the 
source  of  power  in  pocket-watches,  in  chronometers,  and  in  the  dials 
which  are  now  so  much  used  in  public  buildings  and  large  apartments. 
In  church-clocks,  turret-clocks,  and  common  house-clocks,  there  is 
no  such  spring  as  that  alluded  to  in  the  last  paragraph.  There  is  a 
line  or  rope,  descending  perpendicularly  from  a  particular  part  of  tlie 
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wheel-work,  uul  having  Bii4ron  weight  nupended  from  its  lower  ei- 
tremity.  The  iron  ftppendtge  of  course  exerts  a  graviuting  force  in 
proportion  to  its  weight,  and  descends  gradually  ;  but,  from  its  mode 
of  attachment,  it  cannot  do  m  without  causing  the  rotation  of  a  barrel 
round  which  the  cord  is  wound.  When  the  pendulum  is  stopped, 
either  purposely  or  accidentally,  a  catch  or  detent  falls  into  such  a 
position  as  to  prevent  the  rotation  of  the  barrel;  but  this  obstruction 
being  removed,  the  barrel  rotates  so  long  as  the  weight  descends ;  and 
tlus  rotation  is  communicated,  by  toothed  wheek,  to  other  mechanism. 
When  the  weight  descends  to  the  floor,  or  when  all  the  cord  is  un- 
wound from  the  barrel,  the  clock  must  itop;  but  before  this  time 
arrtYes  the  machine  is  wound  up  by  causing  die  barrel  to  rotate  in  an 
opposite  direction,  by  which  the  cord  becomes  rewound  upon  it,  and 
the  weight  elevated. 

In  a  house-clock  the  weight  is  «o  small,  that  the  winding-up  is 
effected  easily  by  pulling  a  small  handle;  but  in  larger  clocks  the  aid 
of  a  winch  or  windlass  is  required.  The  length  of  the  cord  is  propor- 
tioned to  the  diameter  of  the  barrel,  and  to  the  time  which  the  clock 
is  intended  to  *  go '  between  each  two  windings ;  and  is,  in  a  church- 
clock,  very  considerable.  At  the  Limehouse  clock,  which  was  made 
three  or  four  years  ago  by  Messrs.  Moore,  the  time  of  going  is,  as  in 
moat  church-clocks,  eight  days,  and  the  weight  by  which  the  barrel  is 
made  to  rotate  amounts  to  about  sixty  pounds.  The  line  does  not  fall 
perpendicularly  from  the  clock  to  the  weight,  hut  passes  over  two  or 
three  pulleys,  for  economy  of  space. 

2nd.  The  'inotiCTn«nf,*  or  the  going-train  of  wheels.  The  makers 
of  clocks  and  watches  apply  the  name  of  the  '^movement'  to  the  as- 
semblage of  wheels  whicli  are  put  in  motion  by  the  moving-power. 
Technically,  those  wheels  which  are  connected  immediately  witli  the 
hands,  with  the  pendulum,  or  with  the  striking  machinery,  are  ex- 
cluded from  this  group ;  but  our  purpose  here  is  to  say  a  few  words 
respecting  the  wheel-work  generally. 

Almost  every  wheel  in  a  clock  has  teeth  or  notches  cut  in  its  cir- 
cumference. Sometimes  these  teeth  stand  out  radially  from  the  edge ; 
sometdmes  they  are  perpendicular  to  the  plane  of  the  wheel ;  some- 
times they  nearly  resemble  the  teeth  of  a  saw;  but,  whatever  be  the 
varieties,  a  glance  at  the  interior  of  a  clock  or  watch  will  show  that 
almost  every  one  has  these  indentations  in  some  form  or  other.  This 
U  one  of  the  modes  adopted  in  general  mechanism,  for  communicating 
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motion  from  one  wheel  to  another ;  pnllejrs,  itntpi,  tnd  binds  being 
incontutent  with  the  minutenesf  of  a  clock  or  watch.  In  some  cases 
two  adjoining  wheels  work  into  each  other,  the  teeth  of  one  inter- 
locking in  those  of  the  other ;  but  in  other  cases  a  small  number  of 
teeth  are  cut  in  tlie  pinion  or  axis  of  one  wheel,  which  work  in  the 
teeth  at  the  circumference  of  the  other  wheel ;  and  indeed  it  is  in 
this  latter  vnj  that  a  difference  of  velocity  is  generally  attained.  If, 
for  instance,  a  wheel  with  fifty  teeth  work  into  a  pinion  of  ten  teeth, 
the  pinion  will  rotate  five  times  as  fast  as  the  wheel,  and  thus  becomes 
a  source  of  higher  velocity,  llie  great  point  of  attainment  in  the 
*  movement '  of  a  clock  or  watch  is,  that  one  particular  wheel  shall 
rotate  esotctly  once  in  an  hour ;  this  being  effected,  the  anrnngement 
of  the  hour  and  minute  hands  becomes  easily  determined.  The  pro- 
portions of  the  teeth  in  all  the  wheels  and  pinions  are  therefore  so 
determined  as  to  lead  to  this  rate  of  movement  In  the  Limehonse 
clock  the  barrel,  which  is  a  solid  cylindrical  block  of  elm,  about 
eighteen  inches  in  diameter,  is  attached  at  one  end  to  a  toothed  wheel, 
about  two  feet  in  diameter,  which  rotates  with  it ;  and  this  rotating 
wheel  forms  one  in  a  train  which  leads  to  the  hourly  rotation  of  one 
particular  wheel. 

The  manufacture  of  the  '  movement '  or  *  going-train  '  of  a  clock  or 
watch  consists,  therefore,  principally  in  the  careful  preparation  of 
toothed  wheels  and  pinions.  These  wheels  are  made  sometimes  of 
brass,  and  in  others  of  gun -metal,  while  the  pinions  are  of  case- 
hardened  steel.  With  respect  to  the  factory  before  mentioned,  the 
wheels  are  brought  thither  in  a  very  rough  state,  just  as  they  are  pro- 
duced by  the  caster  or  founder,  consisting  merely  of  a  circular  rim, 
connected  more  or  less  with  the  central  part  through  which  the  axis 
is  to  pass.  The  whole  manufacture  of  the  wheel  from  this  rude  germ 
is  then  efl*ected  in  the  shops  of  the  factory.  There  are  lathes  for 
giving  to  the  wheel  a  perfectly  true  periphery,  by  means  of  sharp 
steel  tools ;  various  pieces  of  mechanism  for  shaping,  smoothing,  and 
polishing  every  part  of  the  surface ;  and,  lastly,  two  very  beautiful 
engines  for  cutting  the  teeth. 

Of  these  two  engines,  one  is  moved  by  a  foot-treadle,  and  the  other 
by  a  winch-handle ;  but  the  essential  mechanism  is  the  same  in  both. 
One  of  the  engines  is  represented  in  Fig.  2.  There  is  one  part  of  the 
mechanism  for  cutting  the  teeth,  and  another  for  regulating  their 
distance  one  from  another.     A  horizontal  rod  or  bar  is  made  to  rotate 
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on  Ite  axil  with  great  rapidity  ;  and  at  one  part  of  ita  durfuce  is  fixed 
eitJier  a  wheel  or  a  smBll  tharp  piece  of  sieel,  correBponding  in  shape 
to  die  teeth  about  to  he  cut  in  the  bra's  wheel.     The  Intter  is  fixed 
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horizontally  on  a  stand,  at  such  a  distance  from  the  cutter  that  the 
latter  can  just  reach  it  in  the  course  of  its  rotation.  The  amazing 
rapidity  with  which  the  cutter  rotates  enables  it  to  cut  through  the 
brass  with  great  ease,  the  pressure  or  contact  being  regulated  by  a 
lever  which  the  workman  moves  with  his  right  hand.  Cutters  of 
various  shapes  and  sizes,  but  all  made  of  hardened  steel,  are  provided 
for  the  cutting  of  different  kinds  of  teeth.  When  one  tooth  is  cut,  the 
workman  shiffcs  the  wheel  round  a  little,  to  present  a  new  portion  of 
the  circumference  to  the  action  of  the  cutter ;  only  one  tooth  being 
cut  at  a  time.  Tlie  extent  of  this  shifting  is  managed  thus : — A  brass 
plate,  lying  horizontally  on  the  bed  of  the  engine,  is  marked  with  a 
great  number  of  concentric  circles,  each  of  which  is  divided  into  a 
number  of  precisely  equal  parts,  tlie  number  being  different  in  the 
different  circles.  One  circle,  for  instance,  is  divided  into  forty-eight 
parts,  another  sixty-four,  a  third  seyenty-two,  and  so  on,  as  may  be 
found  most  advantageous.  If  a  wheel  is  to  have  any  number— say 
sixty-four — teeth  in  its  circumference,  a  lever  is  so  adjusted  that  a 
sharp  point  at  its  extremity  sliall  just  reach  the  circle  which  is  divided 
into  sixty-four  parts,  and  as  there  is  a  little  hole  made  in  tlie  plate  at 
each  of  tliesc  divisions,  the  sliarp  point  attached  to  the  end  of  the 
lever  will  drop  into  all  these  holes  in  succession,  as  the  plate  revolves. 
The  revolution  of  the  wheel  which  is  to  be  cut  causes  also  that  of  the 
divided  plate,  and  the  workman  knows,  by  the  dropping  of  the  sharp 
point  into  one  of  the  little  holes,  when  he  has  shifted  round  the  wheel 
to  a  sufficient  dbtancc. 

No  one  who  has  not  closely  attended  to  the  matter  can  conceive  the 
difficulty  which  has  been  experienced  in  thus  dividing  circles  into  any 
number  of  rigorously  ecpial  parts.  All  the  resources  of  art  shown  by 
Ramsden,  Troughton,  and  other  eminent  mathematical^  instrument- 
makers,  have  been  required  in  the  division  of  circles  for  astronomical 
instruments ;  and  although  such  strict  accuracy  is  not  required  in 
common  clock  and  watch  wheel-work,  yet  the  amount  of  skill  required 
and  shown  therein  is  sufficiently  striking. 

Whether  the  teeth  be  cut  in  brass,  in  gun-metal,  in  iron,  or  in  steel, 
whether  they  are  in  the  wheel  itself  or  in  the  pinion,  and  whatever 
their  shape  may  be,  the  cutting  is  effected  nearly  in  the  same  way,  and 
is  succeeded  by  various  finishing  and  polishing  processes  requisite  for 
the  accuracy  of  the  wheel's  motion.  Here  then  we  may  leave  them 
and  proceed  to. 
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3rd.  The  indication^  or  mechanism  comiected  with  the  hands.  The 
dial-plate,  or  rather  face,  of  a  large  church-clock  is  generally  of  wide 
dimensions,  as  a  means  of  making  its  indications  conspicuous  from 
below.  The  four  clock-faces  at  Limehouse  church,  for  example,  are 
each  thirteen  feet  in  diameter,  with  hands  and  figures  of  proportionate 
size.  The  hands  are  made  of  copper,  and  weigh  about  sixty  pounds 
the  pair.  Each  hand  has,  at  the  extremity  opposite  to  the  pointed 
end,  a  heavy  piece  of  copper  sufficient  to  act  as  a  counterbalance,  and 
to  allow  the  hand  to  obey  the  motion  of  its  axis :  this  counterbalance 
is  generally  painted  black,  to  render  it  less  visible.  The  arrangement 
of  the  mechanism  connected  with  the  hands  may  perhaps  be  understood 
from  the  following  description.  It  will  be  seen  in  the  frontispiece 
that  at  the  upper  part  of  the  clock  is  a  horizontal  wheel,  which  gives 
motion  to  four  wheels  at  right  angles  to  it.  These  four  wheels  are 
connected  respectively  with  the  four  horizontal  rods  which  proceed 
from  the  clock  to  the  faces.  Each  of  these  rods  (about  eight  feet  long 
and  three-quarters  of  an  inch  thick)  rotates  once  in  an  hour,  and  com- 
municates that  rate  of  motion  to  the  axis  or  pinion  on  which  the 
minute-hand  is  placed.  Other  wheel-and-pinion  work  so  modifies  this 
motion  as  to  make  another  axis  rotate  once  in  twelve  hours ;  and  on 
this  latter  is  fixed  the  hour-hand.  It  will  therefore  be  seen  that  the 
sole  source  of  the  movement  of  the  hands  is  the  rotation  of  the  iron 
rods  which  extend  across  the  clock-room,  and  that  the  mechanism  of 
the  clock  sets  these  rods  revolving. 

Of  the  face  itself  we  may  observe,  that  in  most  instances  it  is  made 
of  copper,  painted  and  gilt  in  a  more  -  or  less  ornamental  manner. 
Others  are  made  of  slate ;  and  in  some  cases  the  face  consists  of  a 
circular  depression  cut  in  tlvB  stone-work  of  the  clock-tower,  with 
figures  either  painted  and  gilt  on  the  stone,  or  cut  in  relief.  The 
making  of  the  wheels  and  pinions  connected  with  the  clock-face  is  the 
work  of  the  same  class  of  persons  as  those  employed  in  the  *  move- 
ment '  wheels ;  while  the  decorative  parts  devolve  upon  the  *  clock- 
face  gilder.'  The  dial-plates  used  for  the  smaller  kind  of  clocks  are 
very  different  from  these:  in  some  cases  they  are  made  of  brass, 
brought  to  a  fine  surface,  and  silvered,  with  figures  and  inscriptions 
cut  in  the  metal  by  the  *  clock-engraver ;'  while  in  other  instances  the 
face  is  made  of  sheet-copper,  coated  with  enamel,  and  having  figures 
and  letters  painted  in  enamel  of  a  different  colour,  the  work  of  the 
*  dial-plate  enameller '  and  the  *  enamel-painter.* 

o 
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4ili.  The  requ'.ation,  or  pendulum  urangemenU.     We  cannot  per- 
haps >>etter  illustrate  the  nse  of  these  portions  of  a  cIocIc'b  medusiaiii 
than  by  answering  the  following  question :  Why  does  not  q  clock  ran 
down  in  *  few  houre,  when  so  heavy  a  weight  as  sixty  or  scvenly 
pounds  is  constantly  urging  it  ?     Such  would  be  the  case  if  there  « 
no  regulating'mschinery.     In  a  common  vertical  pocket- watch  we  m 
under  a  perforated  cover  a  bright  steel  wheel  rotating,  or  rather  « 
brating,  horizontally;  in  a  common  clock  we  see,  instead  of  this,a 
pendulum  oscillating  to  and  fro.     The  mechanism  in  llie  first  ci 
known  bj  the  general  name  of  the  'scapemetU  ;  and  however  differti 
ill  appearance,  the  object  is  the  same  as  that  attained  by  the  pendulua 
of  a  clock.     A  spring  with  a  given  degree  of  tension,  and  a  pendulua 
of  a  given  length,  each  requires  a  certain  time  for  the  perfonnnnce 
an  oscillation;  and  this  important  law  is  made  to  regulat«>  the  won 
mcnts  of  the  wheel-work  in  a  clock  or  watch.     The  steel  wbed  ii 
watch  is  called  the  '  balance- wheel,'  and  is  governed  by  a  fine  sprti 
lying  beneath  it;  but  wo  will  here  confine  ourselves  to  the  p 
arrangements  of  a  clock.     All  church-clocks  have   a    long  j 
pendulum  or  staff,  to  the  lower  end  of  whicli  a  mass  of  iron  im'i 
In  the  Limohouac  clock,  for  example,    the  pendulum   rod'l 
thirteen  or  fourteen  feet  long,  and  to  the  lower  end  of  it  is  ■ 
mass  of  cast-iron  shaped  like  a  double- con  vex  lens,  about  thirty  ind 
in  diameter,  and  weighing  two  hundred  pounds.     This  is  suspende^l 
from  the  frame-work  above,  and  acts  in  the  following  manner: — A*'| 
the  wheels  revolve,  one  part  of  the  mechanism  gives  an  impulse 
pendulum,  by  which  it  is  set  in  motion.     As  soon  as  that  impulse  h 
ceased,  another  urges  the  pendulum  in  the  opposite  direction,  and  tfanf 
the  oscillations  are  produced.     But  as  the  pendulum,  from  the  h 
which  governs  its  movements,  has  a  tendency  to  make  all  its  oscillatict 
in  equal  time,  it  acta  as  a  regulator  to  the  motion  of  the  wheels,  ai 
gives  it  uniformity.     In  the  same  manner  as  a  ball,  rolling  down  M 
inclined  plane,  would  move  more  and  more  rapidly  every  second,  ■ 
would  the  rotation  of  tlie  wheels  in  a  clock  increase  in  rapidity  e 
second,  were  it  not  that  the  pendulum  absorbs,  as  it  were,  all  tU 
increase  of  velocity  by  increasing  its  own  extent  of  oscillation,  leaving  I 
tlie  time  between  every  two  oscillations  unaltered.     It  is  this  equali^ 
of  time  in  the  movements  of  the  pendulum  which  produces  and  i 
tains  equality  in  the  movements  of  the  wheels. 

Tlie  meclinniam  connected  with  the  pendulum  is  not  very  extenaif*- 1 
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The  rod  is  a  plain  piece  of  wood,  squared  and  smoothed  for  the  purpose. 
The  mass  of  iron,  or  ^  bob,'  is  cast  to  the  required  shape  and  size,  and 
has  an  adjusting  arrangement  by  which  it  can  be  attached  to  the  rod  at 
anj  part  of  its  height  In  some  church-clocks  there  is  a  graduated  arc 
to  measure  the  extent  of  the  vibrations,  which  varies  with  the  moving- 
power.  At  the  upper  end  of  the  pendulum  are  small  pieces  of  me- 
chanism, in  iron  and  brass,  by  which  the  rod  is  brought  under  the 
influence  of  the  wheel-work,  and  set  into  oscillation.  The  '  bob '  of  a 
church-clock  pendulum,  from  the  necessary  length  of  the  rod,  is  in 
most  cases  beneath  the  room  in  which  the  dock  itself  is  contained. 

5th.  The  striking  machinery.  Our  dock  has  hitherto  been  a  silent 
monitor.  We  have  offered  a  few  items  of  explanation  as  to  the 
manner  in  which  it  shows  to  the  eye  the  progress  of  time ;  but  there 
is  an  appeal  to  the  ear  which  is  equally  worthy  of  notice.  Every  one 
knows  that  church-clocks  differ  greatly  in  the  number  and  fre- 
quency of  the  sounds  emitted  from  the  bells.  Many  docks  only  strike 
the  hour,  proportioning  the  niunber  of  strokes  to  the  hour  of  the  day ; 
others,  in  addition  to  this,  announce  the  quarters,  by  two,  four,  eight, 
or  some  other  number  of  bells,  all  bearing  a  certain  musical  relation 
one  to  another;  and  a  third  kind  play  some  particular  hymn  or  melody 
at  certain  intervals  of  time,  on  eight  or  ten  bells.  But  all  church- 
docks,  with  very  rare  exceptions  indeed,  have  a  bell  on  which  the 
hour  is  struck. 

It  will  easily  be  conceived  that  if  a  bell  be  hung  in  a  particular 
spot,  and  a  lever  with  a  hammer  at  the  end  be  placed  near  the  bell, 
the  lever  may  without  difficulty  be  so  influenced  by  the  wheels  of  the 
clock  as  to  cause  the  hammer  to  strike  the  belL  But  to  cause  exactly 
an  interval  of  an  hour  to  elapse  between  two  such  strikings,  and  to 
make  the  number  of  blows  on  each  occasion  correspond  with  the  hour 
of  the  day,  require  mechanism  almost  as  complicated  as  that  by  which 
the  indications  of  the  hands  are  produced.  Still  greater  is  this  com- 
plication when  the  clocks  chime  the  quarters;  and  when  a  regular 
melody  is  performed  on  the  bells,  the  arrangements  are  proportionally 
more  intricate. 

In  the  first  place  it  must  be  dearly  borne  in  mind  that  there  is  a 
separate  moving-power  for  the  0triking*machinery,  similar  in  principle 
to  that  which  impels  the  going-train.  In  an  eight-day  dial,  for  ex- 
ample, there  is  one  spring-barrd  and  fusee  for  the  going-train,  and 
another,  nearly  the  same  in  form  and  size,  for  the  striking-train.    In 
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a  church -clock,  and  in  common  Dutch  clocks,  there  it  one  iror 
for  the  going-train  and  another  for  the  striking-train,  each 
having  a  cord  and  barrel  appropriated  to  itself.  If  we  notictr  the 
niovementa  of  a  common  domestic  pendulum-clock,  we  shall  sec  ihui 
while  one  of  the  two  weights  b  continuallj  descending  at  a  slow  nte^ 
tlie  other  descends  only  while  the  clock  is  striking  ;  it  is  the  deacent 
of  the  last-named  weight  which  causes  the  striking  of  the  clock,  and 
this  striking  would  be  continuous  if  there  were  not  checka  to  ihe 
descent  of  the  weight.  For  a  large  church-clock,  where  the  tones  of 
the  bell  could  not  be  clearly  elicited,  except  by  blows  from  a  hearj 
hammer,  the  moving-power  of  the  striking-machinery  greatly  exceeds 
that  of  the  going-train.  In  the  Limehouse  clock  the  gotng-weight  ii 
about  sixty  pounds,  whereas  the  striking-weight  is  a  ma^s  of  iron 
weighing  five  hundred  pounds,  and  the  hammer-head  fif^-six  pound*. 
This  hciivy  mass  is  attached  to  a  rope  which  winds  round  a  solid 
wooden  barrel,  of  nearly  the  same  diameter  as  the  barrel  before  men- 
tioned, and  this  barrel  gives  motion  to  a  train  of  wheels  by  the  trm- 
ternary  tooth-and-pinion  work.  The  motion,  however,  is  checked  by 
a  catch  or  detent,  except  at  the  termination  of  each  hour,  when  a 
curious  piece  of  mechanism  connected  with  the  going-train  releuM 
the  striking-machinery,  allows  the  weight  to  descend,  and  causes  the 
hammer  Ia  strike  the  bell.  Whether  the  bell  be  above,  below,  or  at 
the  side  of  the  clock,  the  connection  between  the  striking-wheels  and 
the  hammer  is  easily  made  by  levers  and  pulleys;  at  the  Limehoute 
clock  the  hell  is  beneath  the  other  parU  of  the  mecbanism. 
mechanism  in  immediate  connection  with  the  hammer  and  bell  of 
Limebouse  clock  is  shown  in  Fig.  3. 

But  although  the  release  of  ihe  striking-machinery 
descent  of  the  weight  and  the  percussion  of  the  bell,  yet  this  does  not 
determine  whether  the  strokes  shall  .be  one  or  many.  Tliis  is  deter- 
mined principally  by  two  pieces  of  meclianism  called  a  'anail '  and  a 
'  rack,'  the  intricate  action  of  which  it  would  be  in  vain  to  attempt  M 
explun  here.  Su£Gce  it  to  say,  that  tlie  time  during  which  the  striking- 
weight  is  allowed  to  descend,  varies  at  different  hours  of  the  day  ;  it 
being  sometimes  only  long  enough  to  permit  one  blow  to  be  given  bj 
the  hammer  on  the  bell,  and  at  another  time  long  enough  for  twelve 
such  blows. 

When  the  clock  indicates  the  quarter-hours  on  two  or  more 
nn  additional  piece  of  mechanism  is  necessary,  which  releases 
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hammers  of  those  hells  every  fifteen  minutes.     If  the  hells  are  so 

numerous,  and  the  mechanism  so  elahorate,  as  to  produce  a  musical 

chime  or^a  melodj  at  stated  intervals,  then  we  have  those  well-known 

effects  with  which  the  poet  and  the  peasant  are  equally  familiar— effects 

which  many  have  felt  as  well  as  Cowper,  hut  which  few  can  express  so 

well : — 

*'  How  soft  the  moiic  of  thofe  village  belli^ 
Falling  at  interralt  apon  the  ear 
In  cadence  tweet!  now  dying  all  away, 
Now  pealing  loud  again  and  louder  ttill. 
Clear  and  loiiorous  ai  tiie  gale  comet  on." 

The  merry  peal  which  marks  the  holiday  or  the  day  of  festivity  is, 
as  we  have  hefore  ohserved,  not  rung  hy  machinery  connected  with 
the  church-clock,  hut  by  men,  who  pull  ropes  hy  which  hammers  are 
made  to  strike  on  a  set  of  hells ;  each  man  attending  to  one  bell,  and 
the  whole  regulating  their  proceedings  according  to  the  rules  of  the 
curious  art  of  bell-ringing.  But  where  a  melody  is  performed  at 
fixed  hours  every  day,  then  are  the  bells  sounded  by  mechanism  con- 
nected with  the  clock.  He  who  hears  the  149th  Psalm  played  on  the 
bells  of  St  Clement's  church,  or  the  other  tunes  on  the  bells  of  two  or 
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three  other  metropolitan  churches,  must  not  confound  these  perform- 
ances with  the  ringing  of  a  peal  of  bells. 

In  some  churches,  the  hells  play  only  one  tune,  at  certain  fixed 
hours  of  the  day ;  in  others,  there  are  seven  different  times  play^,  one 
for  every  day  of  the  week,  each  tune  being  repeated  either  six  or  eight 
times  within  the  day  to  which  it  belongs.  Such  is  the  case  in  a  clock 
constructed  for  Christchurch,  Hampshire,  about  five  or  six  years  ago : 
there  is  an  octave  of  eight  bells,  which  play  seven  different  tunes,  the 
tune  being  changed  at  midday.  There  are,  we  believe,  two  similar 
instances  in  London. 

How  are  these  tunes  played  ?  Such  a  question  has  doubtless  oc^ 
curred  to  many  persons,  and  is  deserving  of  an  answer.  If  the  reader 
has  any  idea  of  the  mode  in  which  a  musical  snuff-box  acts,  he  will 
not  find  it  difficult  to  understand  the  present  matter.  In  a  musical- 
clock,  as  in  a  musical-box,  there  is  a  barrel  studded  in  various  parts 
of  its  surface  with  small  pins  or  pieces  of  wire,  placed  apparently  in 
a  most  unsymmetrical  manner.  These  pins,  during  the  rotation  of 
the  barrel,  come  in  contact  with  small  springs  in  the  musical-box ; 
but  in  the  clock  they  catch  against  small  levers  connected  with  the 
hammers  which  strike  the  bells.  Every  pin  moves  a  lever  with  suf- 
ficient force  to  enable  the  hammer  to  strike  the  bell ;  and  therefore  the 
artist's  object  is  to  place  the  pins  in  such  order  On  the  surface  of  the 
barrel  as  to  lead  to  the  striking  of  the  bells  in  the  proper  order  to  form 
a  tune,  tlie  bells  being  attuned  to  regular  musical  intervals. 

In  modem  church-clock  factories  the  '  pricking  *  of  the  barrel,  or 
the  insertion  of  the  pins  in  their  proper  places,  is  effected  hy  a  very 
beautiful  machine;  but  a  description  of  the  old  method  adopted, 
though  too  rude  for  modem  purposes,  will  perhaps  be  more  readily 
understood  hy  persons  unaccustomed  to  machinery.  A  piece  of 
writing-paper  was  taken,  of  such  a  size  as  to  cover  exactly  the  surface 
of  the  barrel ;  and  on  this  [were  drawn,  in  a  direction  perpendicular 
to  the  axis  of  the  barrel,  as  many  parallel  lines  as  there  were  notes  in 
the  tune,  the  lines  being  equidistant  and  corresponding  to  the  levext 
which  moved  the  hammers.  They  were  marked  at  each  end  with  the 
letters  or  notes  of  the  gamut  which  tliey  represented ;  and,  according 
to  the  number  of  bars  in  the  tune,  as  many  spaces  were  made  by  lines 
drawn  equidistant  and  parallel,  intersecting  the  others  at  right  angles. 
The  junction  of  the  ends  of  the  paper,  when  applied  round  the  barrel, 
represented  one  of  these  bar-lines.     The  spaces  were  again  divided 
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into  smaller  pwtiy  £nr  the  minimi,  crofcehets,  and  other  notes  in  the 
tune,  bj  lines  parallel  with  the  axis  of  the  barreL  While  the  paper 
was  lying  on  the  table,  the  notes  is  the  tone  proposed  to  be  Isdd  go 
the  barrel  were  marked  bj  black  ink  dots  on  their  respective  lines^ 
and  in  tiie  same  order  as  the  bars  of  the  mvsic.  After  this  was  done^ 
the  paper  was  pasted  on  the  barr^ ;  and  the  note-lines  then  appeared 
like  so  manj  circles  traced  round  the  circamfereiice  of  the  barrel, 
while  the  bar^lines  lay  longitndinallj  on  the  svrflM^  of  it  By  this 
means  the  black  ink  dots  were  transferred  and  marked  on  the  barrd 
bj  a  ponch  or  finger-drill,  and  the  pins  inserted  at  those  spots.* 

But  where  manj  tones  are  played  bj  one  barrel^  tlds  primitiye 
mode  is  inefficient.  The  principle,  however,  may  be  understood  from 
it  The  barrels  *  pricked '  for  several  tunes  bj  thn  modem  machine 
are  so  connected  with  the  medianism  of  the  dock  as  to  shift  a  little 
when  the  tone  is  changed,  so  that  the  hammers  may  be  acted  on  by  a 
difierent  set  of  pins  from  those  in  use  during  the  performance  of  the 
former  tune :  indeed,  this  shifting  of  the  barrel  ii  the  circumstance 
which  changes  the  tune. 

So  &r  we  have  glanced  over  the  main  parts  of  the  mechanism  of  a 
clock ;  but  we  cannot  treat  of  the  ^  striking '  machinery  without  de* 
voting  a  page  or  two  to  the  bells  themselves,  the  vast  sonorous  masses 
for  the  sounding  of  which  so  much  mechamsm  is  required.  This 
will  take  us  from  the  clock-&ctory  to  the  church-bell  foundry,  of 
which  the  only  one  in  London  ii  that  of  Messrs.  Mears  in  White- 
chapel. 

All  bells  are  made  of  a  compound  of  copper  and  tin,  and  all  are 
cast  in  moulds.  A  bell-foundry  exhibits  an  earthen  floor,  excavated 
in  parts  to  a  depth  of  several  feet,  and  having  furnaces  in  which  the 
metal  is  melted.  At  Messrs.  Mears's  foundry  there  is  one  fiimace 
which  will  melt  ten  tons  of  metal  at  once,  and  another  of  smaller  size. 
In  thii  larger  furnace  was  melted  the  metal  for  the  ^  Great  Tom  of 
Lincoln,"  the  largest  bell  in  England  except  the  *^  Great  Tom  of 
Oxford."  The  latter  weighs  seventeen  thousand  pounds,  whereas  the 
great  bell  of  St  Paul's  amounts  only  to  between  eleven  and  twelve 
thousand  pounds.  The  new  ^  Great  Tom  of  Lincoln"  (twelve  thou- 
sand pounds)  replaced,  in  the  year  18S5»  the  old  bell  of  the  same 
name,  which  was  not  so  heavy  by  a  too.    Tlie  thickness  of  the  metal 

*  Bod,  <TNatui  on  Clock  aod  Watch  Hailing.' 
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in  bells  of  this  kind  varies  so  greatly  that  the  weight  cannot  be  judged 
from  their  size.  St  Paul's  bell,  for  ezampley  is  mueh  larger  than 
the  **  Great  Tom  of  Lincoln/*  but  is  not  so  heavy ;  but  all  the  wei^ts 
here  indicated  sink  into  insignificance  when  compared  with  that  of 
some  of  the  Russian  bells,  five  of  which  weigh  respectively  50,000, 
124,000,  144,000,  288,000,  and  432,000  lbs. 

^  Both  the  shape  of  the  bell  and  the  proportions  of  the  two  metala  are 
regulated  so  as  to  produce  the  most  sonorous  effects.  The  metal  con- 
sists of  four  parts  of  copper  to  one  of  tin.  The  tin  is  usually  brought 
to  the  foundry  in  blocks  from  the  mining  districts,  and  the  copper  ii 
old  ship-sheathing  and  other  fragments.  These  two  metals  are  melted 
together  in  a  reverberatory  furnace,  that  is,  one  in  which  the  flame  and 
heated  air  pass  over  nnd  upun  the  substance  to  be  melted,  instead  of 
being  applied  underneath  it.  A  very  large  volume  of  flame  is  kept 
up  from  a  fire  of  dry  billet-wood,  and  the  heat  from  this  is  found  to 
be  less  injurious  to  the  metal  than  that  of  a  common  furnace.  The 
metal  remains  in  the  furnace  till  it  assumes  the  appearance  of  liquid 
fire,  when  it  is  ready  for  casting. 

§-  The  mould  into  which  the  metals  flow  to  form  the  bell  is  thus 
made : — A  rough  centre  is  built  up  of  brickwork,  at  the  bottom  of  a 
pit  adjacent  to  the  furnace,  the  mass  being  somewhat  smaller  than  the 
interior  diameter  of  the  bell.  This  is  coated  with  a  particular  kind  of 
clay,  which  is  shaped  by  gauges  to  the  exact  size  and  form  of  the 
interior  of  the  bell ;  and  on  its  surface  is  stamped  any  device  which  is 
to  appear  on  that  interior.  This  heart  or  core  is  then  thoroughly 
dried,  preparatory  to  the  application  of  another  layer  of  composition. 
The  second  layer  is  exactly  the  thickness  of  the  intended  bell ;  and  is 
moulded,  by  gauges  and  other  tools,  till  its  outer  surface  presents  pre- 
cisely the  size,  form,  and  device  of  the  intended  exterior  of  the  bell. 
A  little  dry  tan-dust  is  sprinkled  on  the  core  previous  to  the  applica- 
tion of  this  second  layer,  in  order  that  the  two  portions  of  clay  or 
earth  may  not  adhere  too  closely.  Matters  are  now  ready  for  the  ap- 
plication of  a  third  layer  of  clay.  This  is  of  considerable  thickness, 
and  is  laid  over  the  intermediate  stratum  of  clay,  with  a  sprinkling  of 
tan-dust,  as  in  the  former  case.  All  these  arrangements  being  made, 
and  the  clay  thoroughly  dried,  the  outer  layer  or  case  is  lifted  off 
the  intermediate  one,  and  the  latter  is  picked  or  cut  off  the  inner  one 
piecemeal.  The  effect  which  is  produced  by  these  contrivances  may 
be  thus  illustrated : — If  we  take  three  basins  or  cups  of  different  sizes. 
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and  invert  them  one  over  another,  we  maj  represent  the  bell-mould  in 
its  built-up  form ;  but  if  the  middle  basin  be  removed,  there  will  be  a 
vacancy  between  the  other  two.  The  vacancy  thus  produced  in  the 
bell-mould  is  that  into  which  the  metal  is  poured,  a  hole  being  left  at 
the  top  for  that  purpose,  and  two  others  for  the  escape  of  air  as  the 
metal  enters. 

All  this  is  done  in  the  casting-pit,  which  is  then  filled  up  with  loam 
or  earth  to  the  top  of  the  mould,  the  height  of  which  is  nearly  equal 
to  that  of  the  orifice  in  the  furnace.  A  shallow  channel  is  cut  in  the 
loam  from  the  furnace  to  the  orifice  of  the  mould ;  the  earth  which 
stops  the  hole  in  the  furnace  is  cut  away ;  and  the  melted  metal,  flow- 
ing from  the  furnace  along  the  channel,  fills  the  mould. 

In  some  parts  of  Germany  the  casting  of  a  bell  is  made  a  matter  of 
much  ceremony*;  the  bell-founder  inviting  a  large  circle  of  friends 
to  witness  the  scene,  which  commences  with  a  prayer,  and  terminates 
with  rejoicing.  Schiller  made  this  the  subject  of  one  of  his  finest 
ballads,  the  ^  Song  of  the  Bell,'  many  stanzas  of  which  vividly  x>ortray 
the  process  of  founding.  We  may  select  two,  as  relating,  the  first  to 
the  appearance  of  the  pit  when  the  mould  or  moulds  are  earthed  in^ 
and  the  second  to  the  melting  of  the  metal  :-— 

<'  Fast  immared  within  the  earth, 

Fix*d  by  fire  the  clay-moald  stands : 
This  day  the  bell  expects  its  birth, 

Courage,  comrades !  ply  your  hands. 
Comrades !  ceaseless  from  your  brow. 
Ceaseless  must  the  sweatrdiop  flow. 
If  by  his  work  the  master  *s  known, 
Yet  Heaven  must  send  the  blessing  down. 

Billet  of  the  fir-wood  take. 

Every  billet  dry  and  sound. 
That  flame,  a  gathered  flame  awakei. 

And  vault  with  flre  the  furnace  round. 
Quickly  cast  the  copper  in, 
Quickly  cast  due  weight  of  tin. 
That  the  bell*s  tenacious  food 
Rightly  flow  in  ordered  mood.*' 

In  Fig.  4  the  casting-pit  is  represented  with  seven  bell-moulds, 
for  the  casting  of  the  same  number  of  bells.  We  saw  these  bells 
cast  a  few  days  after  the  drawing  was  made,  the  pit  having  been 
filled  with  loam  in  the  interim.  It  is  a  sight  worth  a  visit  to  see  the 
furnace  full  of  liquid  fiery  white  metal,  the  narrow  jet  pouring  out  at 
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The  bell  ia  cut  in  a  complete  state,  bnt  it  requires  a  little  adjust- 
ment to  regulate  its  tone.  If  a  set  of  bells  are  to  be  made,  having 
intervals  of  tones  and  semitones,  the  requisite  adjustment  is  made  by 
reducing  the  diameter  at  the  edge  when  the  tone  is  too  low,  and  re- 
ducing the  thickness  at  the  part  where  the  hammer  strikes  when  the 
tone  is  too  acute.  This  reduction  is  made  b;  chipping  away  the  metal 
with  a  sharp-pointed  hammer — a  process  as  intensely  noisy,  perhaps, 
as  any  which  our  manufactures  present,  excepting  (and  we  really  must 
make  the  exception)  the  operations  in  the  steam-boiler  bctory  in 
Woolwich  Dock-YanL 


XV.— A  DAY  AT  A  PRINTING-OFHCE. 


AifONO  all  the  manufacture*  which — for  the  mental  and  mechanical 
■kill  required  in  their  proeecution,  the  remarkable  atepa  bj  which  tbey 
have  attuned  their  preaent  rank,  and  the  influence  which  thej  exert 
on  fociet;  generally— claim  our  attention  and  admiration,  none  perhapi 
it  more  atriking  than  the  mamtfaeture  of  a  boiA.  The  written  thooghti 
of  thoee  whose  thoughts  were  worthj  of  being  known  used  to  be  tran- 
Bcribcd,  copy  alter  copy,  by  the  hands  of  monks  and  laborious  stu- 
dents ;  and  these  copies  were  prized  according  to  the  labour  bestowed 
upon  them,  irrespective,  in  many  cases,  of  the  literary  mprits  of  the 
production.  But  the  introduction  of  printing  changed  (he  nature  of 
this  valuation.  The  larger  the  number  of  wrillcn  copies  required,  the 
higher  would  be  Ihe  price  of  each,  because  tlic  demand  for  transcribers' 
labour  would  bo  increased ;  but  the  larger  the  number  of  printed  copia 
demanded,  the  cheaper  could  each  one  he  funiiuhed,  because  machinery 
and  the  classification  of  labour  could  be  brought  more  effectually  into 
operation.  The  process  of  printing,  when  compared  with  that  of 
writing,  is  unquestionably  a  cheap  one,  provided  a  sufficient  number 
of  copies  of  any  particular  book  be  printed,  so  ns  to  distribute  the 
original  outlay  over  a  large  circle.  If,  for  example,  it  were  required, 
even  at  the  present  time,  to  print  three  or  four  copies  only  of  any  pro- 
duction, the  cost  of  printing  would  be  greater  than  that  of  transcribing. 
It  is  only  when  hundreils  or  thousands  of  copies  arc  required  that  the 
paramount  importance  of  the  printing  press  becomes  fully  developed; 
and  when  the  sale  amounts  to  tens  of  thousands,  the  effect  upon  the 
price  of  each  copy  becomes  very  remarkable. 

These  matters  belong  properly  to  tlic  history  of  printing ;  but  it 
may  be  worth  while  to  allude  to  them  here,  as  a  means  of  accounting 
for  the  growth  of  the  vast  printing  establish  men  (a  in  operation  at  the 
present  day.  Wliethcr  we  say  that  cheap  literature  bns  given  a  Bpar 
to  printing,  or  that  printing  has  given  a  spur  to  cheap  literature,  or, 
which  is  perhaps  the  most  correct  of  the  three,  that  each  has  received 
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advancement  from  the  other,  it  is  clear  that  the  printing  estahligh- 
meiits  of  the  present  da;  excel,  hoth  in  extent  and  completeness,  those 
of  any  former  period.  To  one  of  these  establishments,  then,  viz.,  that 
of  Messrs,  Clowes,  we  will  pay  a  visit,  and  endeavour  to  understand 
the  rationale  of  the  daily  operations. 

Thia  prin^g-office  occupies  a  large  area  of  ground  westward  of 
J>n]ce  Street,  Stamford  Street.  A  chimney  rears  its  head  from  the 
buildings  below,  and  indicates  the  locality ;  but  the  vicinity  of  other 
cbimiiey»— belonging  to  a  soap  factory  in  one  place,  a  saw-mill  in 
another,  and  so  forih — might  render  this  a  treacherous  beacon,  so  we 
will  discard  it,  and  find  our  way  to  the  entrance  of  the  factory. 
Within  side  the  gates,  masses  of  buildings  present  themselves  on  all 
tddes.  Unlike  many  factories  where  an  open  area  or  court  occupies 
the  central  portion  between  the  buildings,  this  establishment  has  distinct 
masses  of  buildings  lying  in  various  directions,  and  separated  by  narrow 
passages,  instead  of  an  open  court.  The  truth  seems  to  he  that,  in 
proportion  as  the  business  has  increased,  every  inch  of  room  has  been 
appropriated.  We  may,  however,  pick  out  the  topography  of  the  place 
in  something  like  the  following  manner.  In  the  centre  of  the  whole 
factory  is  a  low  building,  containing  the  greater  number  of  the  large 
printing  machines  belonging  to  the  eetablishment,  together  with  an 
engine-room  and  other  &ctory  appurtenances.  Looking  from  this 
centre  towards  the  north,  south,  east,  and  west,  loftier  buildings  meet 
the  eye,  presenting,  at  it  would  appear,  no  particular  symmetry  of  ar- 
rangement, but  adapted  to  the  wants  and  conveniences  of  the  time. 
Composing-rooms,  readers' -rooms,  type-making  shops,  stereo^ping 
shops,  paper-warehouses,  hand-printing  shops,  machine-printing  shops, 
wood-block  store-rooms,  stereotype-plate  store-rooms, — these  comprise 
the  dense  assembl^e  which  the  eye  glances  on  around.  These  we 
will  visit  in  the  order  of  processes,  premising  that  this  is  one  of  the 
very  few  printing  establishments  (the  only  one,  indeed,  aa  for  as  we 
are  aware)  in  which  type-making  or  casting  is  carried  on. 

In  one  tiny  room,  small  indeed  compared  with  the  importance  of 
the  process  carried  on  therein,  the  first  germ  of  a  type  is  produced. 
Every  one  knows  that  the  printed  letters  of  a  book  are  produced  by 
small  inked  types,  each  of  which  has  a  letter  in  relievo  on  one  end. 
But  how  this  type  is  produced  may  have  been  with  many  a  question. 
Is  it  cut  with  sharp  tools,  or  is  it  cast  in  a  mould?  When  we  even 
go  one  step  further  back,  and  state  that  it  is  cast  in  a  mould,  it  may 
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jet  be  asked,  how  is  the  mould  produced?  Naj,  we  m»j^  after  ad- 
mitting that  the  mould  is  produced  hj  pundung,  hare  jet  to  aek,  how 
is  the  pundi  produced?  This  is  the  work  of  tiie  artist  wlio  has  his 
sanctum  in  the  room  which  we  are  ristting.  Erery  letter  ia  modelled 
in  relief,  on  the  end  of  a  small  bar  of  steel,  bj  yerj  sharp  atael  tools^ 
resembling  in  temper,  and  partly  in  form,  those  used  bj  the  engnTer. 
With  the  punch  thus  made,  an  impression  is  struck  into  a  little  pasce 
of  copper  about  an  inch  long;  so  that  the  hollow  thus  produced  in  the 
copper  becomes  a  kind  of  mould  from  which  casts  maj  be  afterwardi 
made.  The  letter  i)|fhich  is  cut  in  the  end  of  the  puncii  differs  in  sbe 
according  to  the  size  of  the  printing  required.  Eadi  size  has  its  own 
particular  name,  and  odd  names  they  are.  There  are  about  fooitecn 
sizes  used  in  printing  books ;  and  the  names  of  these,  together  with 
the  number  of  lines  in  a  foot,  are  thus  giTen  :«- 


Double  Pica  equal  to  41  J- 
Paragon  441^ 

Great  Primer  51^ 

English  64 

Pica  71i 

Small  Pica  83 


Bourgeois  equal  to  1021^ 
Brevier  112^ 

Minion  128 

Nonpareil  143 

Pearl  178 

Diamond  205 


Long  Primer  89 

For  instance,  the  type  with  which  the  present  book  is  printed  is  ^lang 
primer,^  of  which  there  are  89  lines  to  the  foot.  These  differences  may 
be  more  clearly  exhibited  to  the  eye  hy  giving  a  few  specimens. 


Price 
per 

1000. 


Nftinei  of  tliu 
%'arioiiM  sized 
Typo*. 


6c^.     / 


Bid. 
7d. 

lOd. 


Great  Primir 
Eoglish 

I^ca      •     . 

Small  Pica  . 
Long  Primer 
Bourgeois   . 
Brevier  •     • 

Minion  .  . 
Nonpareil  . 
Ruby,  •  • 
Pearl  •  . 
Diamond    • 


Specimens  of  the  rarious  lized  Typee. 


The  art  of  printing  inven 

The  art  of  printing  invented  in 

The  art  of  printing  invented  in  Grer 

The  art  of  printing  invented  in  Gcrma 
The  art  of  printing  invented  in  Germany  in  1 
The  art  of  printing  invented  in  Germany  m  144 
The  art  of  printing  invented  m  Germany  iu  1440  by 
The  art  of  printing  invented  in  Germany  in  1440  by  J 
The  art  of  printing  invcnt«r<l  in  Germany  in  1 440  by  John  Gutlt 
TYm  art  of  printing  invented  in  Germany  in  1440  hj  John  Onttvab 
Th«  art  of  pfinUag  iarvntcd  io  Ganauj  io  1440  bj  John  euttenbvrf. 
Til*  Alt  cf  fHatlag  Ia?*«ta4  ia  Ootsm/  la  1440  hj  J«kB  OattoaWrs. 
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When  die  pooeli  faaa  formed  the  matrix,  or  hole  in  the  little  slip  of 
mpfttj  w«  follow  the  lAtter  into  the  '  tTpe-fanndr^r,'  &  double  apsit- 
ment,  contKimog  ahoot  thirty  men  4nd  boys  msldng  and  trimming 
tTpM.  In  the  two  faalrei  of  tlie  Bbop,  sepanted  b^  a  partdtiDn  and 
doorwiy,  we  Me  aboot  lixteen  or  eighteen  small  furnaces,  each  about 
a  jrard  in  hng^t,  and  having  at  the  top  a  pan  or  crucible  capable  of 
containing  a  few  pmmda  of  melted  metal.  Near  each  of  these  furnaces 
A  man  is  at  work ;  bat  a  stranger  cannot  form  the  remotest  idea 
at  fint  what  theae  men  are  about.  The  left  arm,  eight  or  ten  times 
in  a  Dunnte^  ia  anddenl^  jerked  upwards ;  the  right  hand  is,  with  the 
■ame  rapidity,  passed  to  and  fro ;  and  a  small  machine  teems  to  be 
tmdergoing  some  ,kind  of  adjustment  after  every  upward  jerking  of 
the  left  arm.  TIds  operation,  when  once  undentood,  can  scarcely  &il 
of  being  deemed  one  of  the  most  remarkable  instances  of  manipulative 
dexterity.  In  the  eighA  part  of  a  nuaute  each  man  lades  a  very  small 
qnanti^  of  melted  metal  out  of  the  crucible  or  pan,  poura  it  into  a 
moold  held  in  the  left  hand,  jerks  the  mould  upwards  to  drive  the 
metal  into  the  minute  interstices  of  the  mould,  opens  the  mould,  ex- 
tracts the  solidified  but  stilt  heated  type, 
and  prepare*  the  mould  for  a  second 
casting.  That  all  this  can  be  done  in 
KV«a  or  eight  seconds  is  a  fact  so  Mto- 
nishing  that  even  ocular  demonstration 
scarcely  removes  incredulity ;  and  yet 
the  heap  of  made-type  gradually  accu- 
mulates on  the  bench  of  Ihe  workman,  at 
^  the  rate  of  four  or  five  hundred  an  hour! 
When  we  examine  Hat  process  more 
I  closely,  we  find  that  Uie  mould  or  instm- 
I  ment  held  in  the  left  band  of  the  work' 
f  man  isaveryingeniouB  little  contrivance, 
I  formed  aa  in  Fig.  1. 

The  monld  is  composed  of  two  parts. 
The  extanal  ssr&ce  it  ot  wood,  the 
internal  of  steel.  At  the  top,  aa  will 
be  seen  by  the  cut,  is  a  dielving  orifice^ 
into  which  the  metal  is  poured.  Thespaee 
within  is  as  tme  as  if  it  had  been  bed- 
lowed  oat  of  a  single  piece  of  steel;  bat 
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nevertheless  it  is  formed  by  the  intimate  union  of  the  two  parts  of  the 
mould,  each  part  forming  two  of  the  four  sides  of  the  letter.  It  is  not 
a  matter  of  difficult  adjustment  to  bring  these  sides  together :  it  is  the 
operation  only  of  an  instant  At  the  bottom  of  the  mould,  immediately 
under  the  orifice,  is  the  matrix.  Tliis  u  held  in  its  place  by  a  metal 
spring,  represented  at  the  lower  part  of  the  cut ;  and  every  letter  that 
is  cast  can  only  be  loosened  from  the  matrix  by  removing  the  pressure 
of  the  spring.  In  Fig.  2  there  is  a  representation  of  three  furnaces. 
At  the  first,  which  is  unoccupied,  may  be  seen  the  little  table  at  which 
the  founder  works,  and  the  ])ot  out  of  which  he  dips  the  heated  metal 
with  a  very  small  ladle.  At  the  second  furnace  the  workman  is  shown 
at  the  moment  after  he  has  poured  the  metal  into  the  mould.  And  at 
the  thinl,  tlie  other  workman  is  represented  in  the  act  of  separating 
the  two  i>arl3  of  tlie  mould,  and  picking  out  the  letter  from  the  lower 
half,  witli  tlin  hook  fc?liown  at  the  top  edge  of  the  other  half.  It  cer- 
tainly lias  an  appearance  not  a  little  romarkable  to  see  twenty  men 
throwinpr  tlM.'ir  arms  alunit  in  ajijian-ntly  a  convulsive  manner;  and  the 
surj)ri-'»  is  not  l»y  any  nio.ins  k'sscntnl  when  wi;  know  the  real  nature 
of  the  oporjition. 

In  other  parts  of  tlips<»  two  i^linps  arc  men  and  boys  who  take  the 
typos  as  fast  as  thoy  are  cast,  and  hr'uvr  them  into  a  finished  state. 
Seated  at  a  table  is  a  hoy  who  collects  in  a  heap  before  him  the  types 
made  liy  many  carters,  eacli  type  liaving  a  piece  of  superfluous  metal 
attached  to  its  end  as  it  comes  out  of  the  mould.  It  is  this  boy*s  busi- 
ness to  break  off  the  eupcrfluous  metal ;  and  this  he  docs  with  such 
rapidity  that  the  mode  in  which  he  operates  can  scarcely  be  followc^d 
by  the  eye.  The  averapje  rapi«lity  is  two  thousand  in  an  hour ;  bu 
some  boys  have  })een  known  to  break  off  five  thousand  types  in  this 
space  of  time.  This  rapidity  is  the  more  remarkable  as  the  boy  must 
seize  tlic  type,  not  upon  the  flat  surface,  but  upon  ita  edges,  to  avoid 
breaking  or  bending  it. 

The  }H)ys  whom  we  have  just  left  are  designate<l  *  breaking-off  boys ;' 
and  the  types  pass  from  tliem  to  other  boys  called  '  rubbers,'  seated  at 
benches  near  tlie  range  of  windows.  Kadi  rubber  has  before  him  on 
liis  bench  a  circular  piece  of  grit-stone,  on  which  he  rubs  the  sides  of 
every  type  singly,  to  remove  slight  asperities  left  by  tlie  cfusting  ;  the 
fingers  of  his  right  hand  are  armed  with  a  piece  of  tarred  leather,  with 
which  he  holds  the  type  during  its  rubbing  against  the  stene.  Two 
thousand  types  are  thus  rubbeil  on  l>oth  sides  in  an  hour.  * 
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"^  We  have  not  yet  done  with  this  closely-occupied  apartment  There 
18  yet  the  *  dresser '  to  notice,  whose  office  it  is  to  examine  every  type, 
and  to  bring  them  all  to  an  equal  height  This  workman  receives 
from  a  boy  a  number  of  types,  all  set  up  in  lines  in  a  long  shallow 
firame,  with  the  face  of  the  type  uppermost.  The  workman  then  se- 
cures the  types  into  a  compact  mass,  with  the  bottom  ends  uppermost, 
and  runs  a  plane  along  them  to  bring  them  all  to  a  level  surface.  He 
also  examines  the  face  or  device  on  every  type  with  a  magnifying  glass, 
and  throws  aside  all  those  which  are  defective.  The  width  and  depth 
of  each  type  may  in  all  cases  be  pretty  well  determined  by  looking  at 
the  size  of  the  individual  letters  in  a  printed  book,  the  type  being 
large  or  small  in  proportion  to  the  size  of  the  letters ;  but  the  length  of 
all  types  is  the  same,  being  rather  less  than  an  inch.  It  is  easy  to  see 
how  essential  it  is  that  every  letter-^rpe  should  be  perfectly  square  and 
true,  when  it  is  considered  that  if  they  were  not  of  uniform  height  the 
impression  could  not  be  even ;  and  that,  if  there  were  the  least  de- 
viation from  a  regular  form,  it  would  be  quite  impossible  that  when 
many  thousand  single  letters  are  combined  to  form  the  page  of  a  book, 
they  could  hold  well  together. 

Leaving  the  type-foundry,  we  see,  in  one  of  the  store-rooms  of  the 
establishment,  a  case  or  nest  of  shelves,  neither  lofty  nor  large ;  and 
yet  it  contains  eighty  thousand  pounds  weight  of  type.  This  is  called 
the  *  fount-case  ^-^fount  being  a  technical  term  for  all  the  types  be- 
longing to  one  size  and  character.  The  fount-case  is  divided  into 
compartments,  each  for  the  reception  of  a  particular  letter ;  and  in  this 
case  the  type  is  deposited  after  it  leaves  the  foundry,  and  before  it  is 
consigned  to  the  compositor. 

We  next  visit  one  of  the  six  compositors'  rooms  belonging  to  the 
establishment,  the  principal  of  which  is  known  as  the  ^long-room.' 
This  remarkable-looking  room  does  not  ill  deserve  its  name,  for  it 
is  more  than  two  hundred  and  fifty  feet  in  length;  and  yet  it  is  so 
narrow  that  a  stranger  cannot  help  fearing  that,  as  he  passes  along, 
he  must  incommode  the  industrious  and  intelligent  men  who  are  work- 
ing near  his  elbow.  Along  the  whole  of  the  south  side  of  the  room, 
from  end  to  end,  are  arranged  small  benches  or  *  frames,'  at  each  of 
which  a  compositor  is  at  work ;  and  the  compositors  thus  stand,  one 
before  another,  to  the  number  of  about  sixty,  with  their  left  hands 
towards  the  walL  The  opposite  side  of  the  room  ^presents  here  and 
there  *  proof-presses,'  for  testing  the  accuracy  of  the  compositor's  work; 
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nnil  tlior^  are  also  a  few  small  rfc«wr«  or  room*  occnpted  by  '  rr^iulcn,' 
wbMc  office  we  ■hall  prwenlly  desLTibft  If  we  watch  any  one  of  the 
coinpoailorg,  we  shall  find  that  he  lini  the  untlior's  nunmcript  bofon 
him,  aiiJ  is  bailding  np,  Ipttrr  b;  lettRr,  thir  nienns  uf  amding  forth 
the  niithor'a  thoughta  to  the  world. 

The  armngi'mMit  of  the  compoaitor'a  '  frema '  or  work-bench  m  ex- 
recrlingly  ciirionv,  ami  dnerrea  U>  he  vtndled  loaiowhat  closrly.  Our 
deschptton  will  Lp  aidrd  b;  Fi^.  3.     Kach  frame,  at  which  a  con- 


poeitor  works,  is  coiiBtrutted  to  hold  two  pair  of  case:  Each  pair  of 
cues  contains  all  the  Irrtters  of  Ihc  alphabet,  whether  small  lettns  or 
capitals,  as  wi^ll  as  points,  figures,  ftc,  &<•,.  One  of  these  pair  of  ' 
is  occujiied  by  the  Roman  letters,  the  other  by  the  Italic.  The 
case  is  divided  into  ninety-eight  partitions,  all  of  equal  siie ;  and 
partitions  contain  two  seta  of  capital  letters,  one  denimtinatnl 
capitals,'  tlie  other  'small  rnpitals;'  one  set  uf  figures;  the  accented 
vowels;  and  the  marks  of  reference  for  notes.  The  lower  ejise  is  divi- 
ded into  partitiona  of  four  dilTerent  sixes ;  some  at  the  top  and  ends  being 
>  little  smaller  tlian  the  divisions  of  the  upper  case ;  odiaa  n«arer  the 


tnsor 

Itlwl^l 
1  'fii^ 


J 
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centre  bring  equal  to  two  of  the  small  divisions ;  others  equal  to  four; 
and  one  equal  to  six.  In  all  there  are  fifty-three  diyisions  in  the  lower 
ease.  The  inequality  in  the  size  of  the  cells  of  the  lower  case  is  to 
proyide  for  the  great  differences  as  to  the  quantity  required  of  each 
letter.  According  to  the  language  in  which  it  is  used,  one  letter  is 
much  more  frequently  wanted  than  another ;  and  the  proportions  re- 
quired of  each  have  been  pretty  accurately  settled  by  long  experience. 
As  some  of  our  readers  may  be  curious  to  know  these  proportions  as 
they  apply  to  the  English  language,  we  subjoin  the  type-founder's 
scale  for  the  small  characters  of  a  fount  of  letter  of  a  particular  size 
and  weight. 


a 

8500 

h  6400 

0  8000 

V  1200 

b 

1600 

i  8000 

p  1700 

w2000 

c 

3000 

j  400 

q  500 

z  400 

d 

4400 

k  800 

r  6200 

y  2000 

e 

12000 

1  4000 

8  8000 

z  200 

f 

2500 

mdOOO 

t  9000 

g 

1100 

n  8000 

u  3400 

The  meanhig  of  these  numbers  is  easily  understood.  If,  in  an  ave- 
rage English  book,  there  be  8500  'a's  in  a  given  space,  there  will  be 
found  somewhere  about  1600  fr's,  3000  e's,  and  so  forth,  in  the  same 
space  of  the  book.  Latin  and  French  works  devour  more  of  c,  t,  /, «», 
J9,  9,  #,  II,  and  V,  than  English.  The  proportion  in  which  a  particular 
letter  is  required  renders  it  necessary  that  the  cells  of  the  lower  case 
should  be  arranged,  not  as  the  letters  follow  each  other,  alphabetically, 
but  that  those  in  most  frequent  use  should  be  nearest  the  hand  of  the 
compositor.  The  point  to  which  he  brings  the  letters,  after  picking 
them  up  out  of  their  cells,  is  not  far  removed  from  the  centre  of  the 
lower  case ;  so  that  in  a  'range  of  about  six  inches  on  every  side  he 
can  obtain  the  c,  d,  e,  i,  ^9  m,  i»,  A,  o,  y,  p,  u,  t,  a,  and  r,  the  letters  in 
most  frequent  use.  The  spaces,  which  he  wants  for  the  division  of 
the  words,  lie  close  at  his  hand  at  the  bottom  of  the  central  division 
of  the  lower  case.  It  must  be  quite  obvious  that  the  man  who  con- 
trived this  arrangement  saved  a  vast  deal  of  time  to  the  compositor. 

Such  being  the  mode  of  arranging  the  contents  of  the  *'  f^ame,"  the 
compositor  proceeds  as  follows: — Standing  before  the  pair  of  cases 
which  contain  the  Roman  letter,  he  holds  m  his  left  hand  what  is 
calleda  cmmpfmnf-titiek.  This  is  a  little  iron  or  brass  frame,  one  side  of 
which  is  moveable,  so  that  it  may  be  adjusted  to  the  required  width 
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being  formed  of  40,000,  or  50,000,  or  even  100,000  moveable  piece*. 
Fig.  5  shews  the  various  pieces  of  ftppariktm  here  alluded  to. 

Whether  the  lines  wliich  a  compositor  sets  up  are  made  into  page*, 
and  imposed  as  a  sheet,  or  whether  a  proof  is  taken  of  them  in  an 
earlier  stage,  the  busineM  of  the  reader  commences  immediately  after 
that  of  the  compositor.  No  one  unacquainted  with  the  details  of  a 
printing-office  can  conceive  the  great  differences  between  the  correct- 
ness of  one  compositor  and  ]of  another.  The  difTercnces  in  the  talent, 
the  acquired  knowledge,  and  even  the  moral  habits  of  different  men, 
are  the  causes  of  these  remarkable  vnriations. 

When  the  ordinary  reader  of  a  newspaper,  or  of  a  book,  meeta  widi 
an  occasional  blunder  either  of  a  letter  or  a  word,  he  is  apt  to  cry  out 
upon  the  carelessness  with  which  tlie  newspaper  or  book  is  printed. 
It  is  in  the  very  nature  of  the  process  of  producing  words  and  sentences 
by  the  putting  together  of  moveable  types  that  a  great  many  blunden 
should  he  made  by  the  compositor  in  the  lirst  stage,  which  nothing 
but  the  strictest  vigilance  can  detect  and  get  rid  of.  The  ordinary 
process  of  correction  is  for  the  printer's  reader  to  look  upon  the  proo^ 
while  another  person,  generally  a  boy,  reads  the  copy  aloud.  As  be 
proceeds,  the  reader  marks  all  the  errors  which  present  themselves 
upon  a  first  penuaL     These  errors  are  of  various  kinds;  such  as  the 
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omission  of  a  itop,  a  letter,  or  a  word,  die  substitation  of  one  letter  for 
another,  the  transposition  of  letters,  crookedness  in  a  line  of  letters, 
and  so  forth.  The  reader  has  a  quick  sod  efficient  system  of  symbols 
by  whidi  ^be  compositor's  eye  is  at  once  attracted  to  the  locality  and 
the  precise  nature  of  the  error.  Peihape  we  cannot  do  better  than 
present,  as  in  the  annexed  folding-kaf,  two  printed  paragraphs,  which 
we  will  sappoee  to  have  been  submitted  to  the  *  reader '  for  revision. 
Almost  every  possible  variety  of  ^rpographical  error  is  here  introduced, 
and  in  the  margin  are  the  marks  and  directions  by  which  the  *  reader* 
draws  the  attention  of  the  compositor  to  the  errors.  The  meaning  of 
the  various  symbols  is  explained  beneath. 

When  the  *  reader '  has  made  these  corrections  in  the  margin,  the 
*  proof '  is  sent  back  to  the  compositor;  and  here  a  business  of  great 
liabour  and  difficult  ensues.  The  omitted  words  and  letters  have  to 
be  introduced,  and  the  incorrect  words  and  letters  have  to  be  re- 
placed by  the 'correct.  The  introduction  of  two  or  three  words'  will 
sometimes  derange  the  order  of  a  dozen  lines ;  and  the  omission  of  a 
sentence  will  involve  the  re-arrangement  of  many  pages.  In  this 
tedious  process  new  blunders  are  oftentimes  created,  and  these  'again 
can  only  be  remedied  by  after-vigilance.  The  first  corrections  being 
perfected,  the  reader  has  what  is  called  a  revise.  He  compares  thb 
with  his  first  proof,  and  ascertains  that  all  his  corrections  have  been 
properly  made.  In  this  stage  of  the  business  the  proof  generally  goes 
to  the  author ;  and  it  is  rarely  that  the  most  practised  author  does 
not  feel  it  necessary  to  make  considerable  alterations.  The  complicated 
process  of  correction  is  again  to  be  gone  over.  The  printer's  reader 
and  the  author  have  again  revises ;  and  what  Ihey  again  correct  is 
again  attended  to.  The  proof  being  now  tolerably  perfect,  the  labour 
of  another  reader  is  in  most  large  establishments  called  in.  It  is  his 
business  to  read  for  press — ^that  is,  to  search  for  the  minutest  errors 
with  a  spirit  of  the'most  industrious  criticism.  The  author  has  oflen 
to  be  consulted  upon  the  queries  of  this  captious  personage,  who  ought 
to  be  as  acute  in  discovering  a  blunder,  as  a  conveyancer  in  finding 
out  a  flaw  in  a  title-deed.  But  in  spite  of  all  this  activity  blunders  do 
creep  in ;  and  the  greatest  mortification  that  an  author  can  experience 
is  the  lot  of  almost  every  author, — ^namely,  to  take  up  his  book,  after 
the  copies  have  gone  out  to  the  world,  and  find  some  absurdly  obvious 
mistake,  wluch  glares  upon  him  when  he  first  opens  the  book,  and 
which,  in  spite  of  his  conviction  that  it  was  never  there  before,  has 


313  DAYS  AT  TUB  FACT0RIB8. 

most  likely  eicaped  hia  own  eye,  and  that  of  every  other  hunter  of 
errors  that  the  best  printing-office  can  produce. 

Our  visit  to  the  compositors'  and  readers*  rooms  has  been  rather 
lengthy ;  but  the  work  therein  transacted  forms  the  life-blood  of  the 
whole,  and  must  be  understood  pretty  clearly  before  we  can  appre- 
ciate the  steps  by  which  the  author  is  dependent  on  the  actual  *  printer.' 
The  composing  rooms  in  this  large  establishment  are  situated  ia 
different  parts  of  the  premises,  and  are  provided  with  all  the  neces- 
sary accommodations  for  two  hundred  compositors. 

We  have  watched  the  putting  together  of  a  body  of  type,  and  might 
next  follow  it  to  the  printing-room,  but  there  is  a  department  of  the 
factory  which  must  be  noticed  in  this  place,  since  the  purpose  whidi 
it  subserves  is  available  between  the  labours  of  the  compositor  and 
those  of  the  pressman — ^we  allude  to  the  stereotype  foundry.  If  we 
compare  a  common  octavo  or  duodecimo  volume  with  the  *  Penny  Cyclo- 
paedia,' and  inquire  how  they  are  printed,  we  shall  find  that  a  stereo- 
type foundry  is  requisite  for  the  one,  but  not  for  the  other ;  and  the 
di^crence  thus  arises.  Wlien  tlie  sale  of  a  cheap  magazine  or  periodi- 
cal is  expected  to  be  very  large,  but  yet  uncertain,  the  publisher  must 
adopt  one  of  three  plans — he  must  print  a  number  of  copies  so  large 
as  to  be  certain  to  cover  tlie  demand ;  or  he  must  re-compose  the  type 
for  a  second  edition ;  or  he  must  keep  the  type  always  standing  ready 
for  use.  Now  in  the  first  case  an  enormous  amount  of  capital  would 
lie  dead,  if  the  sale  of  the  work  did  not  speedily  absorb  the  supply ; 
in  the  second  case  the  great  expense  of  compositors'  and  readers' 
wages  would  have  to  be  incurred  at  each  reprinting ;  and  in  the  third 
case  all  tlie  type  would  lie  useless  in  the  '  forms '  and  '  chases,'  and 
would  be  actually  unavailable  for  any  other  work  so  long  as  there  was 
any  probability  of  demand  for  the  one  in  this  question.  But  here 
the  method  of  stereotype  comes  in  to  extricate  the  publisher  from  his 
difficulty.  The  printer  takes  a  cast  from  the  mass  of  arranged  type 
in  plaster  of  Paris ;  from  this  cast  a  copy  is  taken  in  melted  metal ; 
and  from  the  copy  thus  produced  all  the  sheets  of  the  work  are 
printed  just  as  from  the  original  types  themselves.  But  in  the  case  of 
a  volume  which  is  expected  to  command  only  a  moderate  sale,  the 
publisher  forms  a  guess  of  the  probable  number  of  copies  required  in 
a  certain  time,  and  causes  that  number  to  be  printed  from  the  original 
type ;  for  stereotyping,  like  many  other  parts  of  printing  processei, 
is  only  profitable  where  large  numbers  are  concerned. 
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Undentanding  these  few  details,  we  now  visit  the  stereotTpe  foun- 
dry, a  square  room  lighted  by  seTeral  skylights.  Around  the  room 
are  furnaces  and  ovens,  a  tank  with  a  crane  or  tackle  suspended  above 
it,  and  various  benches  and  apparatus  occupied  by  men  working  either 
in  plaster  or  in  metal.  We  have  aud  that  a  cast  of  the  type  is  Hrat 
taken  in  plaster  of  Paris,  and  that  another  cast  is  taken  from  this  in 
metal ;  and  the  routine  of  proceedings  is  briefly  as  follows  : — The 
first  operation  is  that  of  taking  a  mould  from  each  page  of  moveable 
types.  The  pages  are  not  arranged  as  they  would  be  combined  in  a 
sheet,  and  wedged  up  together  in  one  iron  frame  or  chase;  but  each 
page  is  put  in  a  separate  chase.  It  is  essential  that  the  face  of  the 
t3'pes  should  be  perfectly  clean  and  dry,  and  that  no  particle  of  dirt 
or  other  substance  should  attach  to  the  bottom  of  the  types,  so  as  to 
prevent  them  being  completely  level  upon  the  surface.  The  page  la 
now  placed  upon  the  lower  part  of  a  mouiding-franu,  represented  in 
Fig.  7,  in  which  we  have  also  depicted  a  wood-cut  or  block  included 
as  part  of  die  page;  for  wood-cuts  can  be  stereo^ed  as  well  as  types. 

The  upper  part  of  the  frame  is  somewhat  larger  than  the  page,  md 
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the  margin  of  mcnild  thw  fbnned  dctormiDM  dw  tfaieknMi  of  tlw 
plate.  Tba  tjpta  hMjing  been  prerioiuly  mbbed  over  with  an  oSj 
compoeition,  gypaom  (pluter  of  I^ria)  b  poured  erenly  over  ttis 
iriiole  nir&ce,  Almoit  ereiy  one  ksowi  thit  thb  mbstaac^  dtfam^ 
moulded  in  a  liquid  ttate,  seta  very  quickly,  and  aoon  becomei  pe>^ 
feetlf  aolid.  There  is  a  good  deal  of  niee^  required  from  the  wcrk- 
nm,  not  only  in  fiirming  the  monld,  but  in  removing  it  from  the 
tjpe.  If  any  part  of  the  plaiter  adherea  to  the  &ce  of  the  type,  the 
monM  is  of  conne  imperfect,  and  the  operation  mntt  be  gone  over 
again.  To  prevent  thia,  coniiderable  care  ia  required  in  the  prepara- 
tion of  the  gypaum,  and  much  neatneai  of  hand  in  leparating  the 
mould  fh>m  die  page.  Having  been  removed  and  found  perfect,  it 
requires  some  drearing  with  a  knife  on  ita  edgea,  and  aeveral  notebea 
■re  cut  in  the  margin  to  allow  the  metal  to  enter  the  mould.  It  ii 
now  fit  for  baking.  Thia  proeeaa  also  requires  a  good  deal  of  accurate 
knowledge.  The  oven  in  which  the  moulds  are  placed  npon  their 
edge*  must  be  kept  at  a  veiy  'regular  temperature;  far  if  it  be  too 
hot,  the  moulds  warp.  The  process  of  casting  begins  when  the  moolda 
have  been  baked  sufficiently  long  to  be  perfectly  dry  and  hard.  We 
next  direct  our  notice  to  the  catling-box,  represented  in  Fig.  8.  At 
the  bottom  of  thU  box  is  a  movable  plate  of  cast-iron,  called  a  Jbai- 
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ing-piate ;  and  upon  thiB  plate,  the  face  of  which  ia  perfectly  accurate, 
the  mould  is  placed  with  ita  &oe  downwards.  Upon  the  hack  of 
the  mould  retta  the  corer  of  the  casting-hox,  the  inside  face  of  whose 
lid  is  also  perfectly  true.  The  oorer  is  held  tightly  down  in  the  mould 
hy  the  metal  screw  and  arm  aeen  in  the  cut. 

Hie  moulding-frame  being  thua  placed  in  the  casting-box,  the  latter 
is  immersed  in  an  open  copper  or  vessel,  of  which  there  are  four  in 
the  foundry,  each  holding  ten  or  elev&i  hundredweights  of  melted 
metal  (antimony  and  lead).  It  will  be  teen  that  there  are  holes  in  the 
comers  of  the  cover  of  the  casting-box,  through  which  the  liquid 
metal  finds  its  way  into  the  hollow  within.  At  the  instant  when  the 
box  is  plunged  into  the  metal,  a  bubbling  noise  is  heard,  which  is 
occasioned  by  the  expulsion  of  the  air  contained  within  the  box.  After 
having  remained  immersed  for  about  ten  minutes,  it  is  steadily  lifted 
out  by  the  crane,  and  swung  to  a  cooling  trough,  in  which  the  under 
side  of  the  box  is  ^exposed  to  water.  Being  completely  cooled,  the 
caster  proceeds  to  remove  the  mould  from  the  casting-box.  The 
plaster  mould,  the  plate  moulded,  and  the  floating-plate,  are  all  solidly 
fixed  together ;  and  the  metal,  by  its  specific  gravity,  has  forced  itself 
under  the  latter,  which  it  has  consequently  driven  tightly  up  against 
the  ledges  of  the  mould.  The  mould  has  in  the  same  way  been  driven 
tightly  up  against  the  lid  of  the  casting-box ;  and  the  notchea^  in  the 
ledges  of  the  mould  have,  at  the  same  time,  admitted  the  metal  kito 
the  minutest  impression  from  the  face  of  the  types.  The  caster  nam 
breaks  off  the  superfluous  metal  and  the  ledges  of  the  mould  with  a 
wooden  mallet.  The  mould  is  of  course  destroyed ;  and  if  another 
plate  is  required,  another  mould  must  be  taken  frt>m  the  types.  After 
the  superfluous  metal  and  the  plaster  are  removed,  the  stereotype  plate 
comes  out  bright  and  well  formed. 

From  the  foundry  we  proceed  to  two  busily-occupied  shops,  where 
the  stereotype  plates,  produced  in  the  manner  just  described,  are 
finished  off  and  prepared  for  the  pressman.  Sometimes  letters  of 
reference,  explanatory  of  a  wood-cut,  are  required;  and  these,  if  not 
inserted  in  the  original  block  itself,  are  introduced  in  the  plate.  If 
any  alterations,  after  all  the  corrections  which  the  *  reader'  has  made, 
are  still  required,  a  x>ortion  of  the  plate  is  cut  away,  and  types  intro- 
duced into  the  cavity.  Various  adjustments  of  a  similar  kind  are 
made,  in  whidi  cutting,  filing,  melting,  and  soldering  are  the  pro- 
cesses adopted.    If  the  vacuities  of  such  letters  as  the  a  and  the  e  have 
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become  filled  up  with  little  globules  of  metal,  they  have  to  be  cleaned 
or  picked  out;  and  if  any  impurities  fill  up  the  lines  of  a  wood-cut, 
these  likewise  must  be  removed.  The  humble  designation  of  k 
'  picker '  scarcely  does  justice  to  the  intelligent  workman  who  in>- 
dertakes  this  kind  of  labour;  for  taste  and  judgment,  as  well 
accuracy  of  hand  and  eye,  are  called  for  in  the  due  cxonuae  of 
vocation. 

In  the  smaller  of  the  two  shops  now  under  notice  tlie  baek*  of 
plates  are  first  ground  or  cut  away  to  produce  an  uniform  ihickneMt 
metal  by  the  aid  of  a  beautiful  lathe;  and  the  surface  ia  then 
by  a  peculiar  kind  of  plane. 

We  are  now  approacliing  that  point  where  the  types  and  the  pJ 
prepared  by  this  remarkable  series  of  processes,  are  to  be  brought 
upon  the  sheets  of  fair  paper  which  are  afterwards  to  form  i 
We  will  therefore  visit  the  paper  warehouses.     These  portions  of 
establishment  are  loaded  with  piles  of  paper  to  an  enormous  est<!ill 
BO  large  indeed,  as  to  amount  sometimes  to  five  or  six  thousand  reamal 
Right  and  left,  from  the  floor  to  the  ceiUng,  are  these  heaps  deporite^ 
ready  to   be   removed  when  wanted  for  printing.      In  a  brief  but 
graphic  account  of  this  establishment,  which  appeiircd  in  the  '  Qoar- 
terly  Review'   about  tliree  years  ago,  the  following  curious  calcuUtloa 
was  made,  In  reference  to  the  contents  of  the  paper-warehousea 
"  The  supply  of  white  paper  in  store,  kept  in  piles  about  20  f( 
high,  averages  about  IWO  reams;  the  amount  of  paper  printed  evi 
week,  and  delivered  for  publication,  is  about  1500  reams  (of 
sheets),  each  of  which  averages  in  size  389j   square  inches, 
supply,  therefore,  of  white  paper  kept  in  hand  would,  if  laid  down 
a  path  of  22i  inches  broad,  extend  1230  miles;  the  quantity  print 
on  both  sides  per  wei'k  would  form  a  path  of  the  same  breadth, 
miles  in  length.     In  the  course  of  a  year  Messrs.  Clowes 
therefore,  white  paper  enougli  to  make  petticoats  of  the  usual  dim< 
sions  (10  demys  per  petticoat)  for  350,000  ladies'." 

As  a  convenience  to  hand  down  paper  a  large  trap-door  opens 
communication  between  the  paper  warehouses  and  a  '  wetting-roon/ 
to  which  we  will  follow  the  jiaper  in  ils  inarch  towards  the  printing- 
room.  In  the  '  wclting-rnom '  are  tanks  or  cisterns,  into  which  cold 
water  is  always  flowing.  A  roan  or  boy  opens  a  ream  of  paper,  and 
dips  each  quire  a  few  times  in  water,  regulating  the  degree  of 
ration  to  the  circumstances  of  the  case.     From  throe  to  Be<ren  'dips' 
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are  required  for  each  quire.  The  quires  are  piled  up  one  on  another 
aa  fast  as  they  are  wetted ;  and  the  whole  hundle  is  then  removed  on 
a  hoard  to  another  spot,  where  it  is  left  to  soak,  either  with  or  without 
pressure. 

Now  we  arrive  at  the  time  when  the  hustling,  the  closely-filled,  the 
all-important  *  machine-rooms  *  are  to  he  yirited.  Here  we  see 
around  us  four  and  twen^  complicated  printing-machines,  working 
with  untiring  constancy  from  morning  till  night,  giving  forth  at  every 
few  seconds  printed  sheets  of  paper.  Adjacent  to  them,  hut  in  a 
separate  huilding,  are  the  two  steam-engines,  which  supply  motive- 
power  to  all  these  machines ;  while  the  steam-engines  are,  in  their 
turn,  fed  with  power  from  three  large  hollers  in  an  adjoining  apart- 
ment. Powerful  and  expeditious  as  are  the  performances  of  these 
steam-worked  printing-machines,  they  form  hy  no  means  the  only 
printing  apparatus  in  the  place ;  for  there  are  in  this  large  estahlish- 
ment  two  dozen  printing-presses,  the  distinction  hetween  which  and 
printing-machines  heing,  among  others,  that  the  former  are  worked 
hy  hand  and  the  latter  hy  steam-power.  The  rooms  containing  the 
presses  are  distinct  from  those  which  contain  the  machines,  and  a 
visitor  cannot  fail  to  remark  the  difference  hetween  the  kind  of  lahour 
required  in  one  room  and  that  required  in  the  other.  The  inking  of  the 
types,  and  the  working  of  a  press,  are  operations  requiring  not  only 
celerity  of  movement,  hut  considerahle  muscular  effort;  whereas 
in  the  printing-machine  steam  does  all  the  hard  work, — in  fact  it 
effects  everything  except  laying  on  the  sheet  of  white  paper,  and  re- 
moving the  same  sheet  when  printed.  The  printing-rooms,  like  most 
other  parts  of  the  factory,  are  so  closely  occupied,  that  some  little  care 
is  required  in  threading  one's  way  through  and  hetween  the  machines, 
presses,  and  henches ;  and  if  a  visitor  should  hring  away  with  him,  on 
his  garments,  a  few  specimens  of  printing-ink,  he  must  not  he  surprised. 

It  is  not  easy  to  understand  the  action  of  the  large  printing-machines, 
unless  we  first  comprehend  that  of  the  more  simple  printing-presses. 
The  presses  employed  hy  the  early  printers  hore  a  tolerahly  close  re- 
semhlance  to  a  modem  napkin-press ;  the  *  form '  or  collected  page 
of  types  hemg  first  inked,  and  then  placed  hetween  the  two  hmuds 
of  a  screw-press. 

It  is  evident  that  this  mode  of  ohtaining  an  impression  must  have 
heen  veiy  lahorious  and  very  slow.  As  the  screw  must  have  come 
down  upon  the  types  with  a  dead  pull, — that  is,  as  the  table  upon 
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whidi  the  tjpM  were  placed  tu  solid  and  nnj'ieidiiig,- 
mtut  IwTe  boen  required  tu  pnrcnl  the  preMtue  being  m  hari  m  to 
injure  the  foce  of  iht  Irtten.  Thcae  dofecti  were  at  leal  nncdiad 
hy  an  ingenious  Dutch  nii>chAnic,  Williem  Jsnwn  Blsew,  wlio  tiaii'Md 
on  the  bnnnim  of  a  nmtbematicnl-iiialrunicnt  maker  at  Anatcrdani ; 
in  which  buiinrsa  he  had  Tn:eiviMl  imtruetion  and  ettcmirageiiMiit  Stoat 
thK  frreat  Daniih  actronomer,  Tjcbo  Bnihe.  TIw  improvetnenta  in 
Bluw'*  prenes  do  not  iviiutre  to  1>e  pardimUrly  deacrilied.  It  mMf 
be  ntSiciGiit  to  mention  that  thn  head  of  the  preac  in  which  the  aerav 
worked,  u  well  u  the  bed  opon  which  the  table  containing  (he  farm 
of  lypca  retted,  were  yielding ;  and  that  the  screw  consiitcd  of  three  at 
four  worms,  occoniing  to  the  lixe  uf  tho  cylinder.  In  tliia  waj'  the 
pressure  was  rapidly  conimunicntecl  from  the  screw  to  the  ^^les  ;  and 
ibe  ijiring  above  and  bclnw  gave  a  sharpness  to  the  impreation,  whQc 
it  prevented  it  being  too  hard.  Blaew's  presses  gradually  drove  out 
the  more  ancient  prces ;  but  even  as  recently  aa  the  year  mO, 
Luckombe,  in  his  '  History  of  Printing,'  then  published,  saya,  "Hicn 
are  two  sorts  of  presdee  in  u>e,  the  old  and  the  new-faahicmcd;  th« 
uld  sort  till  of  lair  years  were  the  onlj'  preues  iiaed  in  England."  Wa 
subjoin  a  ropresentntion  of  Hlnew's  "  new-fashioned  "  preM,  witb  whUi 
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It  the  beginning  of  the  piewnt  emtiirjr  all  Oie  printing  of  Europe  ww 
performed. 

Thit  {UVH  ha*  been  in  nme  measure  aupeneded  bj  a  very  foperior 
one,  inrented  bj  Earl  Stanhope,  and  verj  properly  named  after  him : 
the  new  mrention  enabled  the  prints  to  produce  auperior  ipecimens 
of  printing  to  those  which  could  be  printed  at  the  old  preues ;  but  the 
rate  of  working  (aboitt  two  hundred  and  fiA;  impreBsiona  on  one  aide 
of  a  aheet  per  hour)  jrenuined  about  the  aame  in  both.  Annexed 
is  a  cut  of  the  Stanhope  preaa,  the  action  of  which  may  be  thus  brieflj 
described : — 


Th*  Staatiop*  Fim.— Fi{.  10. 

The  body  of  the  press  is  formed  hj  a  nuHiTe  fi^ame  of  iron, 
firmtf  fixed  to  a  wooden  cross  or  foundation.  The  flat  bed  or  table 
seen  in  the  cut  is  that  on  which  the  '  form '  of  Qrpes  is  placed ;  and 
is,  widi  HiK  'fbnn,*  capabt*  of  being  brought  under  the  screw  of 
the  prcM.  A  kind  of  hinged  cover  is  seen  attached  to  the  end  of  the 
table  nearest  to  the  cja;  and  this  consists  of  two  '^mpans'  or 
stretched  pieces  of  parchment,  having  layers  of  flannel  between  them, 
so  as  to  form  a  soft,  yielding  sur&ce.  Hinged  to  the  upper  end  of  this 
tjmpan-fiuue  is  another  skeleton  frame,  called  a  'frisket'  This 
being  the  arrangement  of  parts,  the  mode  of  proceeding  is  simply 
thus:— Th*  sheet  of  white  paper  to  be  printed  is  laid  flat  on  the 
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tympan,  and  the  friiket  is  folded  down  upon  it;  the  *fonn '  of  types 
is  inked,  and  the  tympan,  with  the  paper  and  frisket  attached,  is  folded 
over  and  hrought  down  in  contact  with  it,  the  fHsket  being  so  regulated 
as  to  allow  the  paper  to  come  in  contact  with  the  inked  type.  The 
whole  is  then  brought  under  the  press,  and  the  screw  worked  by  hand ; 
the  pressure  is  relaxed;  the  'form'  drawn  out;  the  tympan  lifted 
up;  the  frisket  opened;  and^'  the  sheet  of  paper,  printed  on  one  side, 
removed. — All  this  takes  a  long  time  to  describe ;  but  the  united  pro- 
cesses do  not  occupy  so  much  as  one-fourth  of  a  minute. 

The  Columbia  press,  the  Albion  press,  and  other  modem  varieties, 
have  introduced  sundry  improvements ;  but  they  all  act  on  the  same 
general  principles  as  the  Stanhope,  except  that  the  force  of  the  Co- 
lumbia is  applied  by  a  lever,  the  Stanhope  by  a  screw. 

While  watching  the  proceedings  of  the  pressmen  at  such  an  establish- 
ment as  this,  we  see  that  they  apply  ink  to  the  surface  of  the  type 
by  means  of  an  elastic  kind  of  roller,  formed  of  glue  and  treacle,  the 
surface  of  which  is  coated  with  a  slight  layer  of  printing  ink.  But  if 
we  had  visited  a  printing-office  some  years  ago,  we  should  probably 
have  witnessed  a  mode  of  inking,  as  uncouth,  perhaps,  as  can  be  con- 
ceived. Even  at  the  present  day,  in  humbler  establishments,  the 
* inking-balls '  are  employed.  These  'balls'  are  shaped  somewhat 
like  the  colour-bladders  used  by  artists,  but  are  nearly  as  large  as  the 
printer's  head.  Holding  one  in  each  hand,  he  thumps  them  one 
against  the  other,  against  an  ink-bed,  and  against  the  *  form '  of  type, 
with  a  sad  waste  of  muscular  strength.  The  printer  used  to  have 
to  make  these  inking-balls  of  sheep's  pelt;  and  besides  the  time 
thus  wasted,  an  enormous  quantity  of  ink  was  also  unprofitably  ex- 
pended. 

Such  was  the  state  of  the  press  department  of  printing,  not  only  in 
England,  but  throughout  the  world,  till  the  year  1814.  As  several 
approaches  had  been  made  before  the  time  of  Faust  to  the  principle  of 
printing  books  from  moveable  types,  so  the  principle  of  producing 
impressions  from  a  cylinder,  and  of  inking  the  types  by  a  roller,  which 
are  the  great  principles  of  the  printing-machine,  had  been  discovered 
in  this  country  as  early  as  the  year  1790.  In  that  year  Mr.  William 
Nicholson  took  out  a  patent  for  certain  improvements  in  printing,  the 
specification  of  which  clearly  shows  that  to  him  belongs  the  first  sug- 
gestion of 'printing  from  cylinders.  But  this  inventor,  like  many 
other  ingenious  men,  was  led  astray  by  a  part  of  his  project  which 
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highly  difficult,  if  not  impracticahley  to  the  neglect  of  that  portion 
his  plan  which,  since  his  time,  has  heen  hrought  into  the  most  per- 
fect operation.  Nicholson's  patent  was  never  acted  upon.  Tlie  first 
:er  of  a  printing-machine  was  Mr.  Koenig,  a  native  of  Saxony ;  and 
fthe  first  sheet  of  paper  printed  hy  cylinders  and  by  steam  was  the 
•Times'  newspaper  of  the  28th  November,  1814.  The  machine  thus 
tot  the  first  time  brought  into  action  was  that  of  Mr.  Koenig.  Since 
that  time  various  improvements  have  been  introduced ;  and  the  ma- 
chines now  employed  at  this  establishment,  as  well  as  many  others, 
are  those  originally  patented  by  Messrs.  Applegath  and  Cowper,  in 
which  the  double  processes  of  inking  and  printing  are  effected  by  a 
beautiful  system  of  machinery.  To  explain  this  action  in  writing  is 
no  easy  matter;  but  in  the  annexed  folding-cut  we  have  given  a 
representation  of  the  whole  machine,  imencumbered  by  letters  of 
reference ;  while  adjacent  to  it  is  a  diagram,  representing  a  vertical 
section  of  the  whole  arrangement,  which  the  letters  of  reference  may 
enable  us  thus  to  describe  :— 

A  sheet  of  paper,  taken  from  the  table  A,  is  laid  on  the  *  feeder ' 
B,  which  consists  of  girths  of  linen,  tightly  stretched  by  being  passed 
round  two  cylinders.  By  the  motion  of  this  feeder  the  sheet  is  placed 
between  ^the  two  systems  of  tapes  which  lie  on  the  cylinder  G :  these 
tapes,  of  which  one  set  is  represented  by  the  dotted  line,  and  the  other 
by  the  thin  line,  lie  two  and  two  over  each  other  on  the  cylinders  and 
small  rollers  a,  6,  r,  c/,  e,  fj  g^  A,  t.  The  sheet  of  paper  grasped  be- 
tween them  is  kept  clean  at  the  places  in  which  it  is  in  contact  with 
them,  and  by  the  motion  of  the  various  parts  is  conducted  under  the 
first  printing-cylinder  H,  and  receives  an  impression  from  the  types 
at  C :  thence,  by  means  of  the  cylinders  I,  K,  to  the  second  printing- 
cylinder  L,  where  it  receives  an  impression  on  the  other  side  from  the 
types  at  D.  Thus  printed  on  both  sides,  it  is  taken  out  at  e,  by  an 
attendant  The  cylinders  I  and  K  are  simply  for  the  purpose  of  con- 
veying the  sheet  steadily  and  smoothly  from  one  printing-cylinder  to 
tlie  other.  The  sheet  will  be  seen  to  be  reversed  in  its  progress  from 
one  set  of  types  to  the  other,  descending  the  left  side  of  the  first,  and 
the  right  side  of  the  second  printing-cylinder.  An  inking-apparatus 
is  placed  at  each  end  of  the  table  M,  N,  which  carries  the  types  C,  D, 
and  which  traverses  backwards  and  forwards  under  the  printing-cylin- 
ders L,  H,  and  inking-roUers.     The  ink,  received  from  a  reservoir  k^ 
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by  the  two  rollers  /  and  m,  ia  traniferred  from  them  to  the  furfiitee  of 
the  table ;  the  surface  of  the  table  inks  the  rollers  n,  o;  and  these,  m 
their  turn,  ink  the  types  as  they  pass  backwards  and  forwards  for  each 
impression. 

Thus  far  for  the  action  of  the  machine,  the  comprehension  of  which 
will  enable  a  visitor  to  understand  what  goes  on  in  the  printing-roonL 
Let  us  suppose  the  sheets  of  any  stereotyped  work  about  to  be  printed. 
One  man,  and  sometimes  two  men,  are  engaged  in  what  is  technically 
called  making  ready ;  and  this  with  stereotype  plates  is  a  tedious  and  de* 
licate  operation,  'the  plates  are  secured  upon  wooden  blocks,  by  which 
they  are  raised  to  the  height  of  moveable  types ;  but  then,  witii  ereiy 
care  in  casting,  and  in  the  subsequent  turning  operation,  these  plates, 
unlike  moveable  types,  do  not  present  a  perfectly  plane  surface.  There 
are  hollow  parts  which  must  be  brought  up  by  careful  adjustment; 
and  this  is  effected  by  placing  pieces  of  thin  paper,  *•  underlays,'  under 
any  point  of  the  stereotype  plate  where  the  impression  is  faint,  as  well, 
if  the  nature  of  the  plate  requires  it,  upon  the  cylinder,  *  overlays.' 
This  process  often  occupies  many  hours,  particularly  where  there 
are  casts  from  wood-cuts.  Let  us  suppose  it  completed.  Upon  the 
solid  steel  table  at  each  end  of  the  machine  lie  the  eight  pages  which 
print  one  side  of  the  sheet.  At  the  top  of  the  machine,  where  the 
laying-on  boy  stands,  is  a  heap  of  paper,  which  has  been  previously 
wetted  in  the  room  noticed  in  a  former  page :  this  wetting  is  neces- 
sary to  prevent  the  ink,  which  is  a  composition  of  oil  and  lamp-black, 
from  smearing  the  surface  of  the  paper.  The  signal  being  given  by 
the  director  of  the  work,  the  '  laying-on '  boy,  who  is  mounted  on  a 
stool,  turns  a  small  handle,  and  the  moving  power  of  the  strap  con- 
nected with  the  engine  is  immediately  communicated.  Some  ten 
or  ^twenty  spoiled  sheets  are  first  passed  over  the  types  to  remove 
any  dirt  or  moisture.  If  the  director  is  satisfied,  the  boy  begins  to 
lay  on  tlie  white  paper.  He  places  the  sheet  upon  a  flat  table  before 
him,  with  its  edge  ready  to  be  seized  by  the  apparatus  for  conveying 
it  upon  the  drum.  At  the  first  movement  of  the  great  wheel,  the  ink- 
ing apparatus  at  each  end  has  been  set  in  motion.  A  steel  cylinder 
attached  to  the  reservoir  of  ink  has  begun  slowly  to  move, — the  •  doc- 
tor '  (a  technical  name  for  a  roller  which  was  perhaps  originally  called 
a  *  conductor ')  has  risen  to  touch  that  cylinder  for  an  instant,  and  thus 
receive  a  supply  of  ink, — the  inking-table  has  passed  under  the  *  doc- 
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tor*  and  earned  off  that  supplj,— and  the  distributing-rollers  have 
spread  it  equallj  oyer  the  tur&ce  of  the  table.  This  surface  having 
passed  under  the  inking-rollerSy  communicates  the  supply  to  them ;  and 
thej  in  turn  impart  it  to  the  *  form '  which  is  to  be  printed.  All  these 
beautiful  operations  are  accomplished  in  the  sixteenth  part  of  a  minute, 
hj  the  travelling  backward  and  forward  of  the  carriage  or  table  upon 
which  the  ^  form '  rests.  Each  roller  revolves  upon  an  axis  which  is 
fixed.  At  the  moment  when  the  *  form  *  at  the  back  of  the  machine 
is  passing  under  the  inking-roller,  the  sheet,  which  the  boy  has  care- 
fully laid  upon  the  table  before  him,  is  caught  in  the  web-roller  and 
conveyed  to  the  endless  bands  or  tapes  which  pass  it  over  the  first 
impression  cylinder.  It  is  here  seized  tightly  by  the  bands,  which 
fall  between  the  pages  and  on  the  outer*margin.  The  moment  after 
the  sheet  is  seized  upon  the  first  cylinder,  the  '  form '  passes  under 
that  cylinder,  and  the  paper  being  brought  •  in  contact  with  it  receives 
an  impression  on  one  side.  To  give  the  impression  on  the  other  side, 
the  sheet  is  to  be  turned  over  ;  and  this  is  effected  by  the  two  drums 
in  the  centre  of  the  machine.  The  endless  tapes  never  lose  their  grasp 
of  the  sheet,  although  they  allow  it  to  be  reversed.  While  the  im- 
pression has  been  given  by  the  first  cylinder,  the  second  *  form '  of 
types  at  the  other  end  of  the  table  has  been  inked.  The  drums  have 
conveyed  the  sheet  during  this  inking  upon  the  second  cylinder ;  it  is 
brought  in  contact  with  the  types  ;  and  the  operation  is  complete. 

It  iB  calculated  not  a  little  to  astonish  a  visitor,  to  know  that  eight 
hundred  sheets  can  be  thus  printed  in  an  hour,  even  of  works  which 
require  much  care;  while,  by  a  modification  of  the  machine,  four 
thousand  newspapers  can  be  printed  in  the  same  space  of  time. 

The  printing-rooms,  like  the  composing-rooms,  have  detained  us  a 
considerable  time  ;  but  these  are,  in  truth,  the  most  important  parts  of 
the  establishment.  We  will  follow  the  printed  sheets  to  another  de* 
partment,  as  a  means  of  visiting  another  portion  of  the  premises. 
When  the  printing  of  a  number  of  sheets  is  completed,  the  paper 
requires  drying  before  anything  else  is  done  with  it ;  and  Una  drying 
is  effected  in  steam-heated  rooms,  provided  with  hundreds  of  cross-bars 
and  poles,  ranged  in  parallel  lines.  A  boy,  called  the  '  hanger-up»' 
IB  provided  with  an  instrument  called  a  peel  (Fig.  12),  and  con- 
sisting of  a  broad  flat  piece  of  wood  fixed  to  the  end  of  a  long  handle. 
The  edge  of  this  peel  is  laid  on  a  heap  of  damp  printed  sheets,  and 
several  of  them,  from  two  or  three  to  eight  or  ten  in  number,  are 
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Upped  orei  it  It  U  tlien  mored  ddewijt  k 
inchei,  and  uiother  portion  ia  lipped  over, 
'  till  the  peel  ii  fiill;  kfter  which  the  whole  an 
tranifeiTfld  to  one  of  the  drjing  polei.  The 
room*  in  which  theae  iheeta  thua  hang  till  diy 
are  plentifully  nipplied  with  ftoiin-pipeai  bj 
which  any  desired  tempenlnn  maj  be  nuin- 

From  the  drying-room,  the  prioted  aheeta  are 
carried  to  another  room,  where,  at  an  oblong 
bench  beneath  a  range  of  windowa,  another 
hoj  called  a  'gatherer'  ia  employed.  Thia 
boj  i>  walking  to  and  fro  all  day  long, 
'  gathering '  sheets  of  paper  into  certain  heapa, 
an  opcrfttion  for  the  due  understanding  of 
whicli  A  little  explanation  is  necenary.  A 
}ytnk  when  printed  consists  of  ft  certain  number 
o(  slieete,  and  cnch  aliect  cornea  from  the  press 
or  macliine  in  one  large  heap.  After  the 
sheets  arc  dried,  and  before  (he  work  is  de- 
livered to  ihc  hinder,  it  ia  necessary  to  take 
n  single  sheet  from  each  heap  to  form  a  per- 
fwt  l>ook ;  and  to  effect  this  is  the  work  of 
the '  gnthcrer.'  The  heaps  of  sheets  are  ranged 
in  orJcr  on  a  bench,  in  front  of  which  the 
'pithcrer'  walks,  taking  a  sheet  from  each 
y.    J,  licnp  in  succession,  and  holding  the  collected 

sliccts  in  his  lefl  hand  till  he  reaches  the  laat 
heap,  when  tlie  gathering  is  completed.  The  edges  of  the  sheeta  of 
this  gftlherinR  he  makes  iiuite  even,  and  lays  Iheni  down  flat  at 
the  end  of  the  bencli.  In  the  same  room  with  tlie  '  gatherer '  is  the 
'  collater,'  who  testa  the  accuracy  of  liia  proccclinga.  This  collater 
sits  before  a  gnlhcrwl  heap,  and  witli  a  sharp  bwlkin  lifts  each  sheet 
separately,  to  ascertain  that  they  follow  in  regular  succession,  that 
none  have  been  omitted,  and  that  two  of  the  same  sheets  have  not  been 
taken  in  niisbike. 

The  collated  sheoU  are,  in  most  cases,  folded  into  thicker  heaps, 
called  '  quires,'  and_  subjected  to  the  action  of  a  very  powerful  hy- 
draulic press,  Fig.   13,  which  acts  tlms ;— A  iwilful  of  water  ia  put 


into  a  reservoir  a,  and  is  thence  pumped,  by  the  Bgeney  of  the  pumps 
I  b,  through  the  pipe  c,  to  an  oir-tight  reservoir  d,  A  piston  e,  thereby 
forced  iipwarde,  compresses  the  mass  of  paper  /,  between  the  upper 
and  lower  beds  of  the  press.  By  opening  a  cock  g,  the  water  can  be 
let  out  of  the  air-tight  reservoir,  and  the  pressure  removed.  So  as- 
tonishing is  the  force  of  this  machine,  that  two  boys  can,  in  a  few 
minutes,  and  hy  the  ngency  of  a  single  pailful  of  water,  exert  a  pressure 
of  from  ten  to  forty  tons!  For  the  better  kinds  of  hooks  before 
gathering,  glazed  or  polished  mill-boards  _|are  inserted  between  the 
sheet*  of  paper  previous  to  pressing,  to  give  a  higher  degree  of  smooth- 
ness and  gloss, 

We  may  now  consider  the  printed  sheets  to  have  been  despatched  to 
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the  binder  or  the  publiiher.  But  there  ii  ■  queitum  which  may 
luiturally  occur  to  the  mind  of  >  raadsr,  tii.,  what  becomea  of  the 
tTpea,  the  wood-hloclu,  and  the  itarw^pa  plalM,  wbn  the  whole  of 
tilt  book  ii  printed  7  Hie  re^j  to  tUe  qneilian  will  carry  ui  into 
two  or  three  departments  of  the  MtaUiahment  not  yet  rioited.  We 
atated  in  a  former  page,  that  there  are  Uirae  mode*  of  arranging  tat  a 
reprint  of  any  given  work:  to  keep  die  metal  typea  atanding  in 
'  forma '  or  collected  pagea ;  to  prepare  atereo^fpe  [datea  or  copiee, 
which  can  be  uaed  instead  of  the  original  type ;  or  to  re-compoae  the 
type  juit  [aa  in  the  fint  inatance.  We  also  atated  tbat  it  dependa  a 
great  ^deal  on  the  nature  and  auceaaa  of  a  work,  ai  to  which  of  these 
methods  is  adopted. 

Let  us  begin  with  the  fint.  Such  a  vast  capital  ii  lying  dead,  if 
the  type  for  a  book  be  kept  in  *  form '  or  undisturbed,  that  it  is  rarely 
done.  One  of  the  exceptions  relates  to  certain  parliamentary  papers 
for  which  there  may  be  a  ludden  demand,  and  which  arc  kept  in 
'form.'  Another  exception  is  where  the  printer  agrees  with  the 
publisher  tliat  he  will  keep  the  type  of  a  new  book  in  '  form '  for  a 
certun  period,  during  which  the  publisher  may  be  enabled  to  make  a 
guess  OS  to  the  probable  sale  of  his  book,  and  the  cheapest  way  of 
supplying  iL  As  such  an  arrangement  aa  this  ii  advantageous  to  the 
publisher,  and  entails  a  heavy  stagnatim  of  capital  on  the  part  of  the 
printer,  a  stipulated  price  is  paid  for  it.  Some  of  the  ware-rooms  of 
the  cstabluhmcnt  arc  loaded  with  many  tons  of  type  k«pt_in  this  un- 
disturbed state. 

In  the  next  place,  as  to  the  atercotypc-plntcs.  When  an  edition  of 
a  work  has  been  printed,  the  plates  are  nil  wrapped  separately  in  paper 
(each  page  of  the  book  having  a  distinct  plate),  and  then  stored  away 
in  a  warehouse,  properly  marked  and  labelled.  The  stereotype  ware- 
house affords  a  most  striking  example  of  the  value  which  metal  ac- 
quires when  mental  and  mechanical  ingenuity  has  been  bestowed  upon 
it.  In  this  one  apartment  are  collected  stereotype  plates  whose  esti- 
mated value  is  not  much  less  than  haff  a  million  sterling  I  And  even 
the  plates,  valued  as  old  metal,  arc  estimated  at  seventy  thousand 
pounds !  The  weight  of  metal  is,  perhaps,  almost  as  astonishing  aa  the 
value;  for  it  is  reckoned  at  two  thousand  five  hundred  tons;  that  it, 
between  five  and  six  millions  of  pounds  avoirdupois !  As  an  example 
of  the  mode  in  which  this  enormous  accumulation  is  brought  about,  let 
us  instance  the  '  Penny  Magazine.'    Eleven  volumes  of  this  work  have 
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oODtained  about  live  thotuand  aix  liuudred  pages,  every  one  of  which 
has  had  ■  etereotjpe  plate  cut  fai  it  alone ;  and  there  are  now  stored 
in  the  warchoitse  at  Messrs.  Clowea'g  all  these  live  thousand  six  hnn- 
dreil  plates,  which,  at  7  pounds  weight  each,  amount  to  39,200  pounds. 
The  stereotype  plates  for  the  '  Penny  Cyclopaedia '  amount  to  more 
than  double  of  this  in  Dumher  and  weight. 

All  these  plates,  belonging  to  numerous  works  wliicb  commnnd 
a  large  sale,  are  ranged  on  ehelvea  in  presses  or  cases,  (he  presses 
being  built  parallel,  with  avenues  or  passages  between  them,  lighted 
by  a  few  candles  fbi  the  convenience  of  the  warehouse-keeper.  It  is 
certainly  a  noiseless,  an  unobtrusive  apartment,  but  it  is  one  which 
makes  a  visitor  niarvel  at  the  results  whicli  skill,  enterprise,  and 
capital  have  been  able  to  obtun  in  the  art  of  printing. 

Another  warehouse  contains  the  wood-cuts,  the  blocks  on  which 
wood-engraviogs  have  been  executed.  Whether  impreseiona  be  taken 
&om  tlie  blocks  themselves,  or  from  stereotype  plates  cast  from  the 
blocks,  the  blocks  ue  cuefidly  preserved,  dassified,  and  labelled  in  a 
convenient  manner.  Anotlier  instance  of  stationary  capital  is  here 
afforded.  Eighty  thousand  blocks  arc  deposited  in  the  wood-cut 
warehouse,  the  average  value  of  which  is  estimated  at  three  pounds 
each — making  an  aggregate  sum  of  nearly  a  quarter  of  a  million 
sterling ! 

Finally,  we  come  to  that  one  of  the  three  cases  where,  for  each 
succssaive  edition  of  a  book  (if  more  than  one  be  required),  the  type 
has  to  be  set  up  anew.  This  is  the  most  usual  system;  and  the 
wages  of  compositors  are  regulated  by  this  method.  Under  tliis  ar- 
rangement, directly  all  the  copies  of  the  work  have  been  printed,  the 
'  form '  of  types  is  washed  in  an  alkaline  solution,  loosened,  and  the 
^^es  '  distributed  '  again  into  their  places.  The  compositor  takes  up 
a  small  heap  at  a  time,  and  holding  it  in  an  ingenious  manner  in 
bis  left  hand,  drops  the  letters  with  his  right,  one  by  one,  into  the 
several  cells  of  his  '  case.'  The  accuracy  and  celerity  with  which 
this  is  effected  are  not  the  least  astonishing  among  the  operations  of 
a  printing-office ;  for  a  clever  compositor  can  distribute  fifty  thousand 
letters  per  day  into  their  respective  cells.  Tlie  mind  and  the  fingers 
curiously  assist  one  another  in  this  operation ;  for  the  former  bas  to 
follow  the  order  of  the  letters  in  the  words,  and  to  select  tlie  cell  into 
which  each  shall  be  dropped,  wliile  the  latter  have  to  separate  one 
letter  from  another,  taking  core  tluit  only  one  letter  is  dropped  at  a  time. 


I 
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When  A  smniner'i  day'i  Ubonr  in  lihii  Ui^  citablUiiiient  ia 
finiibed,  k  Mene  it  pretentod  which  the  writer  hefon  quoted  thos 
deplete :  it  i>  tme  th&t  "  one  o'clock  "  wu  the  period  to  which  he  re- 
fenred,  but  the  picture  ia  perhapa  not  len  applioble  to  **  leaTe-oflF 
time."  "The  extended  vm  of  the  distributer  ftlli  u  hj  penljni 
to  hie  side— the  compoiitor  u  euddenly  lafi  down  bii  stick— the  cor> 
rector  his  bodkin — the  imporitor  abandons  his  quoini,  reglet,  gutten, 
aode-boud,  chMes,  shooting-aticka,  aide-sticks,  snd  bis  other  '  furni- 
ture*— the  wearied  '  reader'  slowly  rises  from  his  stool,  bis  boj,  like 
a  joung  kid,  having  already  bounded  from  his  side.  The  wheels  of 
the  steam-presies  abruptly  cesse  to  revolve — the  'doctor'  even  be^ 
cornea  motionless — the  boys  descend  from  the  literary  pinnacles  on 
which  they  had  been  stationed — the  hand-presses  repos»--4nd,  sdmoet 
before  the  paper-men,  type-founders,  and  other  workmen  can  manage 
to  lay  down  their  work,  in  botli  Duke-strect  and  Stamford- street 
printers'  boys  of  various  colours  arc  seen  either  scudding  away  in  all 
directions,  or  assembled  in  knots  to  play  at  leap-frog,  or  at  whatever 
Other  game  may  happen  to  be  what  is  technically  called  '  in.'  A  fat, 
ruddy-faced  boy,  wearing  a  paper  cap,  is  seen  vaulting  over  the  back 
of  a  young  tight-made  '  devil,'  while  a  '  legion  of  foul  fiends '  appear 
gambolling  in  groups,  or  jumping  over  each  other's  shoulders." 

AU<. — The  writer,  in  th>  prqnnition  of  ih'u  Chapter,  hnj  availed  himivlf  of  Inror- 
matioii  originally  fUmiilied  under  tlie  tille  of '  The  Commercial  HUlorj  of  a  Pennj 
Hagoiiiie,' — n  Kriei  of  papen  puUiilied  in  1833,  uiil  writleii  by  the  author  of  '  Tlie 
Reeulti  of  Maclilnerr-' 
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necesaary  consequence  of  the  connexion  esiating  between 
lereiit  branchea  of  maimfacturc,  ihnt  no  one  of  them  con  receive 
nolable  increase  or  advancement  without  benefiting  many  of  the 
Thus,  the  epur  which  waa  given  ten  or  a  dozen  years  ago  to 
lular  reading  by  the  eatablishment  of  worka  issued  at  a.  small  weekly 
and  many  of  them  illustrated  by  wood -engravings,  has  been  the 
of  inducing  changes  and  eliciting  improvements  in  nearly  all  the 
arts  connected  with  publiahing ; — wood- engraving,  paper-making,  print- 
ing, bookbinding — all  have  been  affected  by  a  moving-power  which  at 
first  eight  might  appear  a  trivial  one.  Some  of  the  works  now  pub- 
luhed  at  s  penny  or  tliree-hal (pence  weekly  can  vie  witli  the  costly 
works  of  bygone  years  in  illustrations,  paper,  and  printing;  and  llioae 
persons  who  were  schoolboys  in  the  days  when  schoolboys  were  whipped 
through  '  Vyse's  New  London  Spelling-book,'  will  not  fail  to  see  how 
lidly  such  books  are  assuming  the  neat  gilt-lettered  cloth  covera  of 

times,  in  place  of  the  nankeen  '  roan '  of  past  yean. 
The  details  relating  to  the  large  printing  establishments  of  the  pre- 
sent day  will  have  prepared  us  to  look  for  corresponding  activity  in 
the  trade  of  hookbindinQ ;    and   ihe   factory  of  Messrs.  Weatleys  and 
Clark,  in  relation  both  to  nicchanicnl  and  social  economy,  fully  realises 
expectation. 

,ny  one  who  knows  London  intimately  is  aware  that  many  of  our 
factories  arc  so  hemmed  in  on  all  sides  by  bouses  as  to  be  scarcely 
e  externally.  Such  ia  the  ease  with  the  building  now  under  our 
notice.  It  is  a  large  pile,  built  eipressly  for  its  present  purpose,  and 
presenting  much  the  appearance  of  a  cotton- factory ;  yet  we  can 
scarcely  catch  a  glimpse  of  it  till  nearly  close  to  its  wajls.  To  tay 
that  it  is  eitimted  in  '  Shoemaker  Row '  will  not  perhaps  convey  a  very 
precise  ide&  of  its  locality  to  the  mass  of  readers ;  and  we  must  there- 
fore be  content  with  saying  that  it  has  Ludgate  Hill  a  Utile  on  th« 
th,  Doctors'  Commons  a  little  on  the  east,  and  Apothecaries'  Hall 
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■  little  on  die  wert.  The  building  ii  nx  itoriee  or  floon  in  hri^d, 
•od  baa  an  extenuTe  nnge  of  window*  from  north  to  uath,  with  in 
entnnce  in  the  middle.  Into  thii  entrance  we  will  luppoae  the  reader 
to  acGompuy  ut. 

Each  floor  of  ttie  building  ii  in  general  ippropiiatcd  to  one  elaae  of 
operation!,  under  the  luperlntendence  of  a  foreman,  who  ii  reiponaible 
for  that  department.  A  winding  quadrangular  ataircaae  eztenda  np 
the  centre  of  the  building  from  bottom  to  top,  with  landing-placea,  it 
which  are  aereral  doon  leading  to  the  vorluhopa.  The  baaement  atnj 
conaitta  of  manj  rooma  occupied  aa  warehonao^  'or  for  procaMea 
wherein  heaTjr  '"■'•^'"—  are  employed.  Thoa,  one  room  ii  Am  *  board 
warebouaa,*  where  the  mill-bMrd,  purcbaaed  firom  the  atationor  in 
aheela  of  Tarioua  aisea  and  tbickneaa,  is  depoaited  in  claaaified  ncaaaia 
till  wsnted.  Anothet  ia  the  *  cloth-warehouae,'  where  the  cotfaHt«lath, 
now  ao  eztenalTelj  uaed  for  covering  booka,  ia  kept  and  cat  to  aiiea. 
Near  tbia  ia  the  *  emboaaing  waiebouM,'  filled  with  piecea  of  leather 
or  cloth  which  have  received  some  of  thoH  ornamental  devicee  to  be 
deacribed  hereafter.  One  room,  which  we  will  call  the  ■  doth -cylinder 
room,'  containa  two  machinea  for  imparting  to  cloth  the  diamond 
or  granulated  or  ipeckled  appearance  uaually  preaented  ^bj  booka  in 
cloUi  boardt, — an  appearance  which  nearly  hiilea  the  rectangular  inlo- 
lacinga  of  the  warp  and  weft  thread*.  The  '  emboaiing  ahopa,'  on  the 
same  range,  contain  three  powerful  machinee  for  giving  to  the  flat 
covers  of  booka  thoae  beautiful  devicei  which  now  ao  often  diatinguiah 
them  :  if  the  book  be  a  Bible,  we  have  an  emblematical  device  of  a  re- 
ligious character ;  if  it  be  a  '  Sbokspere,'  we  have  something  pertaining 
to  the  great  dramatist ;  if  it  be  a  lady's  album  or  portfolio,  or  letter- 
case  or  blotting'book,  wc  have  a  device  of  a  graceful  and  ornamental 
character.  This  is  an  appronch  towards  what  may  pcrhape  be  termed 
a  'principle'  in  bookbinding,  viz.,  that  the  subject  of  a  book  may  be 
known  from  its  cover, — a  principle  which  aeems  to  have  much  to  recoup 
mend  it. 

On  ascending  to  the  ground-floor,  or  that  which  ia  nearly  on  a  leret 
with  the  street,  the  hum  of  voices  tells  us  that  a  numerous  body  of 
workpeople  of  both  sexes  are  here  employed.  In  tbe  counting-houae 
of  the  principals  is  one  of  those  simple  but  valuable  expedients  for 
saving  time,  now  so  much  employed  in  large  factories, — we  mean  a 
series  of '  speaking-tubes.'  Tubes  past  from  this  room  to  the  counting- 
houses  or  offices  of  all  the  foremen  above  and  below  stairs,  and  with 
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I  these  are  associated  a  range  of  bell-wires  ;  a  bell  is  first  rung,  wMcli 
draws  tbe  attention  of  the  foreiaau  to  hii  end  of  the  tube ;  and  a  mes- 
Bage  being  then  wMipered  or  spoken  through  the  tube,  he  heats  it 
readily,  mid  gives  tbe  neceuarjr  reply.  All  the  tubes  are  inscribed 
with  the  names  of  the  department  to  which  they  belong. 

The  main  portion  of  this  floor  is  occupied  by  the  '  boarding-shop,*  a 

technical  name  for  the  shop  wherein  all  the  operations  are  conducted 

;  binding  books  in  cloth  boards,  the  moet  prevalent  style  at  the  pre- 

■  tent  day.  In  one  part  of  thi«  room  females  are  engaged  in  folding  the 
t.^eeta,  gathering  them  into  groups,  sewing  them  into  tbe  form  of  a 
Tlwok,  &C. ;  while  in  other  parts  are  men  purtutng  tbe  eubsequent 
E  operations  of  glueing,  pasting,  cutting,  bommering,  pressing,  &c.,  by 
■''which  the  book  is  brought  to  a  finished  state.  This  ii  a  very  busy 
J  Kene,  and  one  presenting  much  variety,  from  the  distinct  nature  of  the 
■j^ocesses  carried  on.  In  many  branches  of  manufacture  it  is  found 
f  eoDvenient  to  locate  the  workmen  according  to  tbe  kind  of  labour  re- 
H quired;  hut  in  bookbinding  on  a  laxge  scale  it  is  found  desirable  to 
T  olasaify  with  respect  rather  to  the  style  in  which  the  book  is  to  be 

■  bound,  tlian  to  the  nature  of  each  individual  process.  Hence  nearly 
Fall  tlie  workpeople  required  for  binding  an  eiteusive  order  of  books 
I  ia  boards  are  here  congregated  on  one  floor.  The  folding-tables  for 
[the  folders,  the  aewing-firames  for  tbe  aewers,  and  the  various  benches 
Fand  presses  for  tbe  workmen,  are  the  scenes  of  many  remarkable 
Fand  ingenious  processes,  of  which  we  shall  speuk  more  hereafter. 

The  next  range  (which,  if  we  reckon  the  basement  aa  the  comraence- 

E'tnent,  must  be  called  tbe  third)  exhibits  another  example  of  the  classi- 

f  .fication  juat  alluded  to.     This  is  called  the  '  roan-shop,'  or  the  '  sbeep- 

I  allusion  to  the  preparation  of  those  books  which  are  covered 

■Vith  roan  or  sheep- leather.     Host  readers  are  perhaps  aware  that  books 

^lOund  in  'sheep'  are  less  expensive  than  those  bound  in  'calfi'  the 

tatber  lUelf  is  less  costly,  and  the  general  style  of  workmanship  less 

Islegant.     Hence  workmen  who  arc  accustomed  to  one  sort  of  binding 

Itre  generally  employed  upon  that  kind;  and  hence  the  preparation  of 

n-bound  books  in  a  workshop  different  both  from  tliat  above  de- 

xibed,  and  from  that  devoted  to  more  elegant  work.     This  range  is, 

kowever,  not  strictly  confined  to  roan-bound  books,  since  'school-books,' 

%rhether  bound  in  cloth  or  in  leather,  are  prepared  here.     The  large 

■Soom  exhibits  nearly  similar  features  to  that  below-etoirs :  females,  in 

!  deportment,  ate  forwarding  the  earlier  operations ;  and  men,  in 
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another  daputment,  ue  finidiing  tha  Tolomei.  Oar  frontiiiriece  n- 
pretenta  the  ■ppssrance  of  Out  room. 

.  Another  room  on  the  Mme  range,  known  in  the  fkctoiy  ■■  the  '  Pin- 
noclt '  room,  aifbrdj  lu  a  cnrioui  insight  into  the  unotint  of  nle  whidi 
popular  wo^lu  wmetimM  command.  This  room  ii  appropriated  mainlj 
to  the  lewing  and  covering  of  the  little  ninepennj  boolu  called '  Pin- 
nock'a  Catechifmi.'  Of  thew  small  prodoctioni  the  nla  ia  to  large 
and  10  uninterrupted,  tiut  the  procewea  of  sewing  and  coTcring  dtem 
proceed  continuously.  The  numhers  sold  must  be  enormoos ;  snd  in- 
deed a  glance  through  tl)e  operations  of  this  range  of  the  &ctorj  shows 
that  luch  school-books  as  are  so  fbrtonate  ss  to  obtain  a  *  name  *  com- 
mand an  extent  of  sale  scarcely  equalled  by  any  other  kind  of  liteiaij 
productions,  with  the  exception  of  Bibles  and  Prayers.  *  Goldsmith's 
England,'  '  Mangnall's  Questions,'  '  Carpenter's  Spelling,'  and  other 
school-books,  were  piled  in  such  heaps  and  groups  in  various  stages  ot 
preparation  ss  to  indicate  pretty  clearly  the  extent  of  the  demand. 
What  improvements  these  books  may  have  received  from  time  to  time 
as  literary  productions,  or  may  be  susceptible  of  receiving  hereafter, 
is  no  part  of  the  present  subject;  but  exteriorly  they  have  marched 
with  the  march  of  the  times,  rmd  have  yielded  to  the  bookbinding  re- 
forms of 'embossed-roan'  and  'cloth-lettered.' 

The  fourth  range  of  the  factory  is  occupied  by  the  '  extra '  work- 
men }  that  is,  those  who  are  employed  on  the  finer  kinds  of  binding, 
such  as  Bibles  and  Prayers,  gilt-edged  books  generally,  and  books  ex- 
hibiting all  the  costly  and  elaborate  varieties  of  '  Russia,'  '  Morocco,' 
and  'calf  binding.  One  shop,  called  the  ' extra- forwarding  shop,'  la 
occupied  by  the  folders,  pressers,  sewers,  &c.,  while  the  '  extra-finish- 
ing shop '  sufficiently  explains  itself. 

In  the  two  upper  floors  of  the  factory  arc  numerous  rooms  more  or 
less  subsidiary  to  those  below-stairs.  One  or  two  arc '  blocking-shops,' 
for  lettering  and  ornamenting  the  coven  of  hooks ;  another  is  occupied 
by  the  men  who  make  cloth-cases  for  books  ;  in  another  the  edges  of 
books  are  gilt.  One  is  the  '  leather  warehouse,'  where  all  the  varioua 
kinds  of  leather  are  kept,  as  procured  from  the  leather-dresser,  and 
cut  to  the  required  sizes.  Another  is  the  '  Annual '  shop,  in  which  the 
Annuals  are  bound  at  the  particular  period  of  the  year  when  they  are 
wanted.  One  of  the  roon\s  is  termed  the  '  caoutchouc-shop,'  as  being 
devoted  principally  to  those  workmen  who  produce  the  caoutchouc  or 
Indian-rubber  binding ;  and  there  are  a  few  others  which  ar«  used 


A  DAY  AT  A  BOOKBINDEH'S.  387 

iccording  tta  the  amount  of  business  flucttiatea  st  (Ufferent 

.  Among  several  indications  of  a  well-arranged  factory,  we  noticed 

e  which  is  always  pleasing  wherever  observed.     Many  of  ihe  su- 

Eperintendents  and  workpeople  appear  to  have  been  old  slatidards,  to 

have  grown  old  with  the  growlli  of  the  factory,  and  to  have  shared 

with  the  proprietors  the  progress  and  fluctuation  lo  which  all  manu- 

fectures  are  subject.     This  is  a  feature  wliich  we  liave  more  than  once 

sion  to  notice  in  reference  to  large  factories,  and  is  one  of 

f'CDnsiderable  importance  to  the  well-being  of  both  the  employers  and 

Lfbe  employed. 

Having  tlius  glanced  at  what  we  may  terra  the  factory- economy  of 
1  establishment,  let  us  next  endeavour  to  follow  the  routine  of  pro- 
I  far  as  to  acquire  some  idea  how  a  book  is  built  up  after 
p  leaves  the  hands  of  the  printer.  We  sbail  for  this  purpose  classify 
Qie  various  operations  in  tliree  groups,  according  aa  they  relate — Ist, 
"b  making-up  a  book;  2nd,  lu  eotierimj  a  book  ;  and  3rd,  to  decoraling 
%  book.  A  bookbinder  would  probably  object  to  this  mode  of  classifi- 
■^Cation ;  but  we  tliink  it  will  meet  the  wants  of  (be  reader  better  than 
I  a  more  technical  mode  of  arrangement. 

1st.  Making-up  a  book.  It  must  be  obvious  to  nil  who  reflect  that 
[  »book  is  printed  in  large  sbeeU,  that  these  sheets  must  be  separately 
folded  and  then  connected  together,  before  they  can  assume  the  form  of 
[  a  book.  If  we  open,  without  cutting,  a  number  of  the  '  Penny  Ma- 
or  of  '  Chambers's  Edinburgh  Journal,'  we  see  that  the  eight 
P  printed  pages  are  so  arranged  ns  to  follow  in  proper  order  when  the 
[  ahect  is  folded  in  a  certain  manner;  and  if,  as  in  the  'Mirror,'  or 
j^Charabers'a  Information  for  the  People,'  there  are  sixteen  pages  in  a 
mber,  the  arrangement  of  these  pagts  appears  singularly  confused 
n  the  opened  sheet  is  inspected ;  but  liere,  as  in  the  former  case, 
B  pages  are  arranged  solely  with  reference  to  tlie  order  of  sequence 
^hen  folded.  Each  sheet  lias  at  the  bottom  of  the  first  page  a  letter, 
'  figure,  or  other  symbol,  called  a  '  signature,'  intended  to  assist  in  ar- 
I  longing  sheets  properly  in  the  volume. 

The  printer  sends  the  sheets  to  the  binder  (we  are  speaking  of  book- 
aiding  on  a  large  scale)  in  large  heaps  or  groups,  arranged  in  one  of 
Jwo  forms ;  either  many  copies  of  one  sheet,  or  ten  or  twelve  aucces- 
feve  eheeU  of  one  volume,  form  the  group :  in  the  latter  case  the  heap 
IB  called  a  gatluriiy,  or  7ui>e  ;  but  we  will  suppose  the  former  to  be 
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the  caw,  u  it  will  «ubla  ni  to  ipeak  of  the  geHmren.  TYm  lieap  of 
atiaeti  peiiw  to  the  handi  of  the  foldert,  who  m,  we  believe,  ■InuNt 
inTwiablj  fomalee.  Each  folder  nia  before  e  flat  tiUe  or  beodi,  on 
wbicb  ibe  iprewU  out  the  iheets  in  nicce«ion.  la  ber  rlgbt  bend  die 
liolda  a  muU  irory  or  bone  folding-faiile,  with  «4iich  ihe  Bettom  At 
folding!  of  the  iheet.  Every  niceeMiTe  iheet  of  the  group  b  fUded 
in  prediely  the  mav  mj  u  that  which  preceded  it,  ao  that  no  partl- 
enlar  akill  ia  leqnired  in  adapting  the  varioni  ihmta  one  to  aaoAer; 
bat  the  folding  ia  nerertheleaa  a  yrociaa  requiring  mndi  Mxuiauj, 
eapeeiallj  in  the  finer  kind*  of  binding,  sa  the  abeet  ia  folded  ao  aa  ts 
make  the  top  and  bottom  line*  of  the  print  lange,  without  rslbiencetO 
the  edge  of  tbe  paper.  The  abeet  ia  placed  with  the  aignatore  tovaida 
the  left  hand  of  the  folder,  on  the  under  anrface;  and  the  fUdinga  an 
more  or  leaa  nnmerooa  according  aa  the  book  ia  folio,  quarto,  octaro^ 
l3mo,  16mo,  18mo,  24mo,  32mo,  Ac— terma  which  relate  to  the 
number  of  printed  pagea  in  one  iheeb 

Suppoaing  a  group  of  aignature  A  to  be  thoa  folded,  another  of 
signature  B,  and  othera,  to  the  extent  required  for  the  Tolome,  Aeae 
will  have  to  be  '  gathered '  into  volumes  at  the  next  proceaa.  TUl 
gathering  in  simply  breaking  up  tbe  groups  hitherto  eziatbig,  and 
re-amnging  the  aame  aheeta  in  the  order  necesaary  for  the  Toliim& 
Instead,  for  instance,  of  having  twenty  copiea  of  one  sheet,  aucb  as  Aat 
with  the  signature  A,  one  of  A  ia  taken,  then  one  of  B,  then  one  of  C^ 
and  ao  on,  until  there  are  as  many  groups  as  volumes,  and  each  groap 
containing  the  sheets  for  one  volume.  This  'gathering'  is  in  moat 
caaea  done  by  tho  printer  before  the  sheets  pass  into  the  hands  of  the 
bookbinder. 

The  '  collatcr '  now  takes  the  group  of  sheets  in  hand  and  examines 
them  to  sec  that  they  occur  in  proper  order,  that  no  duplicates  occur, 
l^t  no  sheet  is  wanting,  that  thr  folding  is  correct,  &e.  Hiia  ia  a  pro- 
cess in  which  much  espertnoss  is  shown.  The  group  is  bent  at  one 
comer,  and  the  sheets  nllowcd  to  spring  back  ancceaaively,  leaving  to 
the  eye  just  sufficient  time  to  catch  the  ngnature  at  the  bottom  of  die 
first  page  of  each.  If  these  signatures  occur  regularly,  according  to 
the  letters  A,  B,  C,  &c.,  or  the  figures  1,  2,  3,  Ac,  or  any  prescribed 
combination  of  both,  then  the  arrangement  is  correct;  if  not,  any  error 
is  immediately  adjusted. 

When  the  book  nf  loose  sheets  baa  been  thus  made  up,  the  sheet! 
are  either  at  once  sewed,  or  arc  previoualy  beaten  or  preMed,  accord- 
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ing  aa  the  work  is  to  lie  'in  boarda'  or  'boimcL'  It  is  well  known 
that  B  bound  book  is  more  dense  and  compact  tlian  one  in  boiirds,  and 
this  difference  is  mainly  due  to  tbe  proccM  immediately  preceding 
the  sewing.  Until  rfcmt  times  the  aheeta  were  sepnratcd  into  Email 
groups,  called  'sections'  or  'beatinga,*  and  beaten  with  a  heavy  ham- 
mer till  greatly  conipressed ;  but  modern  invention  haa  markcil  out 
ft  much  more  effective  mode  of  proceeding.  The  rolliitg-preu  is 
a  machine  in  which  two  rollers,  worked  by  hand,  «re  made  to  rotate 
nearly  in  contact;  a  man  places  a  small  numlKT  of  folded  sLeeta 
between  two  tin-plates,  and  passes  them  between  the  rollers,  on  the 
other  side  of  which  they  are  received  by  a  boy,  who  |daces  the  pressed 
sheets  in  heaps,  and  returns  the  tin-plates  to  the  nuuL  Independent 
if  the  saving  of  time  and  of  muscular  exertion,  tbe  rolling-press  is 
found  to  be  mor«  efficacious  tlian  the  hammer  in  producing  less  'set- 
or  transference  of  ink  from  one  page  to  another, 

Tlie  sheets  are  placed  for  a  short  time  in  a  etandtng-press,  and  are 
again  collalrd,  to  aee  tliat  no  disarrangement  hits  occurred ;  any 
plates,  loo,  which  may  be  interspersed  among  the  text,  are  now  inserted. 
The  inner  nerl  sews  the  sheets  to  strings  or  hu>ds  at  the  back ;  but  if 
the  strings  are  to  be  rendered  invisible,  a  MV-marit  is  made  for  tlie 
reception  of  each.  The  group  of  sheets  is  fixed  lightly  in  a  press, 
with  the  back  edges  uppermost,  and  a  few  shallow  cuts  are  made  with 
a  saw,  at  right  angles  to  the  length  of  the  book. 

A  sewing-freii  consists  of  a  flat  bed  or  board,  from  which  rise  two 
end-bars,  connected  at  the  top  by  a  croes-ber.  Three  or  more  strings, 
according  to  the  size  of  the  book,  are  fastened  by  loops  to  tbe  cross- 
bar, and  are  tightened  down  by  a  simple  contrivance  at  the  lower  end. 
The  sewer,  seated  somewhat  obliquely  in  front  of  this  machine,  with 
left  arm  passing  round  the  left  vertical  bar  (as  seen  in  Fig,  2), 
:eeds  to  sew  the  various  sheets  to  the  bands,  her  left  hand  being 
Itehind  the  strings,  and  her  right  hand  before.  Each  sncceatiive  sheet 
is  laid  flat  on  tbe  bed  of  the  sewing-press,  with  the  back  edge  in  con- 
tact witli  the  strings,  then  opened  in  the  middle,  and  fastened  to  the 
«rmgs  by  passing  a  threaded  needle  backwards  and  forwards  through 
central  fold  of  the  sheet ;  each  thread,  after  pwsing  from  the  inside 
[t,  being  made  to  loop  or  twist  round  one  of  the  strings  before 

Itering  the  sheet  again.  As  soon  as  one  sheet  is  fastened  to  all  the 
Bbinga,  another  is  laid  down  on  it,  and  fastened  in  a  similar  manner. 
A  curious  kind  of  stitch,  called  a '  kettle-Blilcb,'  is  made  near  the  top 


icmm  <j(  allowing  iljf  ihruail  U 
ion -prof era  ional  readers  may  be  »ot«ly 
'  knttle-Btitch '  means ;  but  we  can  only  say 
jc  u  corruption  of  '  witch  '  or  '  ketch ' 
Btttch,  while  others  refer  it  to  '  cliaiii '  stitch.  Those  who  would  at- 
tempt to  trwe  the  etymology  of  technical  terms  siid  phrases  would 
n  find  themselves  in  a  sea  of  mystery,  both  wide  and  dee]). 
Tlie  operation  of  sewing  is  conducted  with  great  rapidity,  since  « 
female  can  sew  two  or  three  thousand  sheets  a  day.  Many  modifica- 
B  of  the  process  oecur,  according  to  the  size  of  the  book  and  thr 
style  of  binding.  Thus,  the  number  of  strings  may  be  only  tliree,  or 
may  amount  to  eight  or  ten ;  or  instead  of  strings,  strips  of  vellum  or 
of  parchment  are  sometimes  used-  In  sonie  caies  the  nccdln  pasMs 
through  eight  thicknesses  of  paper,  in  oUiera  six,  in  others  four,  in 
Mhers  two, — according  to  the  size  of  the  slicet,  the  niinitwr  of  pagi^  in 
it,  and  Uie  mode  in  which  the  pages  are  arranged,  It  is  a  fbrtunnto  cir- 
ounutonco,  considering  the  very  limited  tiumher  of  employmenta  Sot 
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females  in  ihia  country,  tliat  there  are  eeveral  deparlmenta  of  book- 
binding within  the  scojie  of  their  ability.  Tlie  'greater  part  of  tliat 
which  has  hitherto  engaged  our  attention  is  intrusted  to  females ;  and  tn 
a  large  bookbinding  establishment  employment  is  thus  afforded  to  a 
considerable  ntunber.  This  firm,  for  instance,  in  a  busy  season,  give 
employment  to  about  two  hundred  females,  whose  weekly  earnings 
average  from  ten  to  eighteen  ahillinge ;  and  where  a  supervision,  at 
once  kind  and  judicious,  is  observed  by  the  principals,  an  lionournble 
subsistence  is  thus  afforded  for  tliose  who  might  have  no  other  rcsourcw 
to  fly  to. 

'\Mii1e  speaking  of  making-up  a  book,  we  must  remark  tliat 
canutthouc  or  India-rubber  binding  requires  no  sewing.  Tlio  blieet 
is  cut  into  separate  leaves,  and  tliesc  leaves  are  retained  solely  by  n 
cement  of  caoutchouc  applied  to  their  hinder  edges.  The  leaves  are 
allowed  to  assume  a  round  contour  at  the  back-edge  by  placing  them 
in  ftkind  of  mould  or  gauge,  shaped  for  the  purpose;  they  we  then 
rasped,  to  give  a  slight  roughness  for  retaining  the  caoutchouc  ufter- 
werds  applied.  A  flexibility  U  produced  by  ibis  kind  of  biniling, 
greater  than  can  be  presented  by  a  sewed  book ;  while  at  tlie  snine 
time  the  caoutchouc  cement  is  so  retentive  as  lo  bind  every  single  leaf 
firmly.  Tliis  new  mode  of  binding  was  introduced  a  few  years  ago, 
and  is  valuable  for  many  kinds  of  volumes. 

2nd-  Covering  a  Hook. — We  have  now  made  up  the  sheets  into 
the  form  of  a  book,  and  have  connected  tliem  together.  IVhetlier  the 
volume  is  iji  elegant '  calf-extra,'  or  '  Russia-extra,'  or  whethi-r  it  is  a 
roan-bound  school-book,  or  a  '  boanled '  book,  the  slieets  are  brought 
together  in  some  such  mode  as  we  have  attempted  to  describe  above. 
Here  then  we  shall  commence  the  second  of  tlie  tlirce  sections  into 
which  wc  have  thought  it  proper  to  classify  the  operations.  The 
'  of  a  book,  in  bookbinders'  phraseology,  is  the  piece  of  leather 
of  cloth  which  envelopes  the  millboard;  but  the  reader  of  n  Iwok, 
when  he  speaks  of  its  cover,  gives  the  term  a  much  more  extensive 
appiication.  We  must  therefore  at  once  explain  that  tlie  leather  or 
cloth  is  called  technically  the  cover,  tlie  stiffening  substance  witliin  is 
I  .    the  board,  and  both  taken  collectively  tlie  ease. 

I,  'fllien  the  book  is  token  from  the  sewing-press,  an  inch  or  two  of 
Hch  string  is  left  hanging  to  it :  these  are  aderwards  either  scraped 
^  lliin  as  to  be  but  little  coiiBpieuous,  or  are  employed  for  fnstcning 
ibe  book  to  its  case.     The  back  of  the  book — that  is,  the  .tssenibled 
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Imck-udgcf  of  all  the  shcetg — is  glued,  to  incretae  the  bond  by  which 
tliey  are  held  together.  ^\hen  tlie  book  lias  gone  through  one  or  two 
other  minor  proccues,  that  one  succeeds  which  is  perhaps  as  rcmark- 
nble  tu  anything  displayed  in  bookbinding;  viz.  rounding  the  bnck  and 
hollowing  the  frotiL  Moat  jiersons  cai)  understand  the  production  of 
a  g'lnare  back  and  edge  to  a  bonk  ;  but  the  graceful  convexity  of  the 
out!  nnd  concavity  of  the  other,  in  most  books  liound  in  the  modem 
style,  are  as  curious  in  the  mode  of  production  as  Uiey  are  plea^inj^  in 
H])lwHmncc.  In  the  process  of  '  hacking,'  by  which  this  effect  is  pro- 
duced, the  book  is  liiiil  on  a  bench,  held  or  i>rc'^eil  by  the  left  hand  of 
the  workman,  as  thown  in  Kig.  3,  and  hammereil  near  the  back  edge, 


with  such  a  peculiar  movement  of  the  left  hand  as  causes  the  back  to 
bi;comt'  rounded  while  the  lianimering  proceeds.  The  oflt'ct  is  m 
insLintancuus  that  n  h)okcr'On  scarcely  knows  how  or  when  it  is  pro. 
duccd.  The  state  of  the  back  is  such  as  to  enable  the  sheets  to  yield 
io  the  roundhig  action  of  the  hanimer,  being  coated  with  glue  not  yet 
ilrieJ ;  and  the  subsequent  drying  of  the  glue  retains  the  sheets  per- 
nicHiently  in  the  position  which  they  thus  acquire. 
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It  mvf  perlnps  luTe  occurred  to  manj  a  reader,  that  lu  the  board 
of  a  book  if  frequently  of  considerable  thiclcDesa,  it  is  likely  to  project 
beyond  the  back  and  to  form  a  stiff  and  inconrenient  hinge.  This  is 
prevented  by  a  very  simple  contrivance,  adopted  at  the  time  when  the 
book  is 'backed.'  It  is  placed  between  two  pieces  of  plank  called 
'  backing-boards,'  the  binder  edges  of  wMcb  are  placed  precisely  where 
the  two  hinges  of  the  book  are  to  come.  The  book,  with  the  boards 
thos  placed,  is  then  aqueesed  tightly  in  a  press,  with  the  back  edge 
uppermost ;  and  the  back  being  thus  again  hunmered  in  a  round  form,  a 
portion  of  edge  projects  over  the  boards,  so  as  to  form  a  kind  of  groove 
into  which  the  millboard  may  afterwards  conveniently  be  adjusted. 

The  reader  will  bear  in  mind  that  the  edges  of  the  book  are  all  this 
time  rough  and  uneven ;  bnt  the  time  has  now  come  when  these  edges 
must  be  brought  to  the  level  and  smooth  surface  which  adds  so  much 
to  the  beauty  of  a  book.  There  are  a  few  minor  processes  carried  on 
about  this  time ;  but  the  plan  of  our  article  requires  that  we  should 
notice  only  those  of  more  prominent  importance.  In  former  times  the 
edges  were  cut  in  a  most  clumsy  snd  rude  manner  by  means  of  shears, 
one  blade  being  fixed  to  a  bench,  and  the  other  being  moved  by  the 
right  hand  of  the  workman,  while  his  left  hand  held  the  hook  : 
thus  the  leaves  were  cut  a  few  at  a  time.  The  cutting  of  the  edges 
was  partly  effected  by  this  method,  and  partly  by  drawing  the  edge  of 
a  sharp  knife  along  the  leaves,  guided  by  the  edge  of  a  board.  The 
'  cutting-press '  of  the  present  day  is,  however,  a  much  more  effective 
arrangement.  The  book,  after  being  properly  adjusted  between  two 
boards,  is  screwed  in  a  press,  with  one  of  the  ends  projecting  a  little 
above  the  level  of  the  bench.  The  ends  of  all  the  leaves  are  then 
cut  off  while  in  this  position,  by  means  of  an  instrument  called  a 
'plough,'  the  cutting  edge  of  which,  in  its  mode  of  action,  is  midway 
between  that  of  a  pointed  knife  and  a  plane-iron.  The  edges  are  all 
cut  to  a  perfect  level ;  and  the  book  being  reversed,  the  other  end  is 
similarly  treated.  But  by  far  the  moat  remarkable  part  of  the  process 
is  that  by  which  the  concave  front  edge  is  brought  to  such  a  regular 
curve.  Most  persons  who  have  thought  of  the  matter  at  all  may  have 
conceived  that  this  concavity  is  produced  by  scooping  out  a  portion 
with  a  gouge;  and  indeed  the  circunutance  of  the  concavity  of  the 
front  ^ge  being  just  the  same  in  degree  ai  the  convexity  of  the 
back  has  given  liM  to  nmny  sage  conjectures  wholly  wide  of  the  truth. 
The  gloe  with  wbich  the  iMck  of  tibe  book  had  previously  been  coated 
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18  80  far  soflened  as  to  suffer  the  bands  and  the  back  edges  of  the 
sheets  to  yield  to  pressure;  and  this  is  followed  bj  an  operation 
which  makes  a  stranger  fear  that  the  round  of  the  back  is  destroyed 
for  ever.  The  workman  takes  the  book  in  his  hand,  front  edge 
uppermost,  and  strikes  the  back  forcibly  against  the  bench;  thus 
transforming  the  round  back  into  a  square  back.  Tlien,  using  some 
contrivances  to  keep  the  sheets  in  this  position,  he  fixes  the  book 
in  the  cut  ting-press,  and  cuts  the  front  edge  in  precisely  the  same 
way  as  the  top  and  bottom;  thus  making  all  the  edges  perfectly 
square,  and  all  the  leaves  perfectly  equal  in  size.  The  most  re- 
markable part  of  the  operation  then  succeeds ;  for  immediately  on 
removing  the  temporary  fastenings  from  the  book,  the  whole  of  the 
leaves  spring  back  to  their  former  position,  that  is,  convex  at  the 
back  edge;  and  the  slightest  consideration  of  the  nature  of  curva- 
ture will  make  it  manifest  that,  as  all  the  leaves  are  made  perfectly 
equal  in  the  cutting-press,  a  convexi^  at  one  edge  must  be  accom- 
panied by  an  equal  concavity  at  the  other.  Hence  is  produced  the 
hollow  or  *  gutter '  of  the  front  edge. 

In  this,  as  in  other  parts  of  bookbinding,  the  process  is  modified  to 
suit  different  circumstances.  Books  in  boards  are  either  not  cut  at 
all  at  the  edges,  or  are  only  partially  cut;  while  bound  books  are 
carefully  cut  at  top,  bottom,  and  front  edges. 

We  next  turn  our  attention  to  the  boards,  which  are  permanently 
attached  to  the  book  in  different  stages  of  its  progress  towards  com- 
pletion, according  to  the  nature  of  the  binding.  Millboard,  the  stiff 
substance  of  which  the  sides  of  books  are  formed,  is  a  thick  paste- 
board composed  of  many  parallel  layers,  glued  or  pasted  together, 
and  pressed  in  a  mill  to  make  them  dense  and  smooth.  The  sheets 
are  of  various  sizes  and  thicknesses,  according  to  the  size  of  the  book 
for  which  they  are  required;  and  the  bookbinder  sometimes  glues 
two  together,  to  produce  a  board  of  double  thickness.  From  the  large 
sheets  the  smaller  pieces  are  cut  to  form^e  sides  of  the  books.  In 
the  first  place,  a  pattern-piece,  or  size-pattern,  is  prepared,  having  the 
exact  size  and  form  of  the  boards  to  be  cut  The  cutting-machine  ii 
then  adjusted  to  these  dimensions,  by  causing  an  edged  instmmenti 
analogous  to  a  scissor-blade,  to  work  at  a  certain  distance  from  a 
groove  or  raised  ledge,  against  which  the  edge  of  the  board  is  placed. 
The  actual  cuttmg  is  effected,  as  here  represented,  on  the  same  prin* 
ciple  as  by  a  pair  of  shears;  but  the  arrangement  of  the  maehoM 
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iWes  the  pieces  to  be  cut  with  perfect  ftccuracy,  hoth  as  to  oize  and 
rectangular  form. 
The  boards  are  cut  by  tlic  same  macliine,  wbalever  may  hn  '^tha 
department  of  the  factory  where  ihey  are  to  be  used ;  but  tbe  period 
of  ttdjusling  them  to  the  book  depends  on  eircumetanccE  wLitli  we 
may  row  explnin.  If  a  book  is  put  into  '  tloth  boards,'  or  is  '  hound 
in  clolh,'  llic  cloth  cover  is  attaclied  to  the  boards  before  tlie  latter  are 
attached  to  the  book ;  but  if  the  book  is  '  bound '  or  '  lialf-bound  '  in 
leatlier,  the  hoards  are  first  attached  to  the  hook  liy  means  of  tlie 
strings,  and  the  leather  cover  U  pasted  on  afterwards.  In  the  one 
instance  the  clolh  is  cut  from  the  rolls  to  tlie  required  si^e  in  iha 
clolh-warrhouee,  and  banded  over  to  the  '  cloth-case  maker ;'  in  the 
oilier,  the  leather  is  cut  from  ihe  skins  in  the  leather- wnrehoiLse,  luid 
consigned  either  to  the  binders  or  to  the  embossers. 

A.  hoarded  hook  is  attached  to  ils  covers  almost  entirely  by  the 
hoards  being  pasted  to  the  blank  leaves,  or  '  end-papers,'  plnccil  by  the 
binder  at  the  beginning  and  end  of  the  book.  The  *  cloth  ca^e '  is 
Rnt  prepared  by  pasting  tlie  cloth  upon  the  boards,  placed  Buffieicnlly 
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wide  apart  to  allow  for  the  thickness  of  the  book ;  and  the  case,  thus 
made,  is  attached  to  the  book  by  the  back  of  the  book  being  covered 
with  stout  linen  and  afterwards  fastened  to  the  case :  the  end-papers 
are  then  glued  to  the  boards. 

In  a  bound  book,  however,  the  process  is  different,  and  more  care- 
fully conducted.  The  boards  being  adjusted  to  the  proper  sizes,  the 
back  of  the  book  rounded,  the  edges  cut,  holes  made  through  tiie 
boards  opposite  to  the  strings,  and  the  strings  of  the  proper  length, 
the  boards  are  fastened  to  the  book  by  passing  the  ends  of  the  strings 
through  the  holes  and  pasting  them  dowp.  The  ^  hollo wness '  in  the 
backs  of  some  books  depends  on  a  cause  independent  of  the  fastening 
of  the  bands  or  strings.  If  we  open  a  '  hollow-backed '  book,  we  shall 
see  that  the  leather  or  cloth  cover  springs  away  from  the  back  edge  of 
the  sheets;  whereas  other  books  appear  to  have  the  leather  firmly 
attached  thereto.  This  difference  arises  simply  from  the  interposition 
of  a  doubled  layer  of  paper  or  cloth  between  the  leather  and  the  back 
of  tlie  sheets :  this  layer  helps  to  strengthen  the  book,  and,  at  the 
same  time,  admits  of  the  back  being  made  close  or  hollow,  according  as 
the  two  layers  of  paper  are  or  are  not  made  to  adhere  together.  If  we 
suppose  a  hollow  cylinder  of  paper  to  be  pressed  flat,  and  one  side  pasted 
to  the  back  edge  of  the  sheets,  while  the  leather  cover  is  pasted  to  the 
other  side,  we  shall  have  some  idea  of  the  nature  of  a  '  hollow  back.* 

W^en  a  book,  attached  to  its  boards  by  means  of  the  bands,  is  ready 
to  receive  the  leather  covering,  the  leather  is  cut  to  the  required  size, 
allowing  about  half  an  inch  all  round  for  paring  and  turning  in.  The 
edge  is  pared  or  cut  away  obliquely  with  a  keen  knife,  to  prevent  the 
unseemly  projection  which  would  otherwise  result  If  it  is  to  receive 
any  of  those  decorations  which  add  so  much  to  the  external  beauty  of 
a  book,  the  imprinting  of  the  devices  is  done  partly  before  and  partly 
after  the  leather  is  attached  to  the  book,  as  we  shall  explain  fiBirther 
on.  But  the  mode  of  pasting  the  cover  on  the  book  is  the  same  in 
both  cases.  The  leather  is  laid  smooth  with  the  face  downwards,  and 
the  back  surface  well  coated  with  paste.  The  workman  then  takes  the 
book  in  his  hands,  lays  the  back  evenly  in  the  middle  of  the  leather, 
and  draws  and  smooths  and  works  the  latter  until  it  adheres  closely  to 
the  back  and  boards  of  the  book.  This  is  a  process  of  very  great 
nicety ;  for  not  only  must  the  more  obvious  parts  of  the  surface  be 
closely  covered,  but  the  overlapping  edges,  the  tuming-in,  the  comers, 
&c.,  must  all  be  finished  with  great  exactness,  or  the  book  will  be  at 


A.  DAY  AT  A  BOOKBlNDBB-a  377 

ooce  spoiled.  It  ii  one  of  those  operationa  so  frequent  in  manufaC' 
turea,  wherein  tucces*  depend*  on  a  nicetjr  of  manipulation,  as  in- 
capable of  being  described  u  of  being  imitated  without  long  practice. 

There  is  one  little  appendage  which  we  may  notice  here,  viz.  the 
head-band.  Everj  one  is  iamiliar  with  the  fact  that  his  Bible  has  a 
little  band  or  edging  of  silk  at  the  top  edge,  where  the  paper  joins  the 
covers.  tTim  head-b«nd  i»  parti?  for  service  and  partly  for  appear- 
ance :  it  helps  to  sustun  the  leaUier  at  the  back  of  the  book  at  the 
aame  level  as  the  boards;  and  it  gives  a  neat  finish  where  slight  im- 
perfectluns  might  be  otherwise  visible.  The  better  kinds  of  head- 
bauds  are  formed  of  little  strips  of  vellum  of  pasteboard,  with  coloured 
silk  twisted  over  and  around  them  in  the  process  of  fixing  them  to 
the  hook ;  while  the  commoner  kinds  consist  of  a  cord  inserted  in  a 
doubled  piece  of  coloured  sUk  or  cotton  cloth.  We  majr  also  here 
mention  the  '  raised  bands'  which  are  sometimes  used  for  ornament  in 
the  better  kinds  of  books:  the^  consist  of  little  strips  of  leather  or 
cord  pasted  across  the  back  of  the  book  before  it  is  covered,  and 
afterwards  stamped  and  gilt  so  as  to  contribute  to  the  beauty  of  the 
volume. 

3rd.  Deeoraiing  a  Boolr.^-~We  have  glanced  through  the  more 
prominent  operations  by  which  the  book  is  made  to  assume  its  com* 
pact,  convenient,  and  durable  form;  omitting  mention  of  many 
slighter  manipulations  which  would  neither  suit  our  limits  nor  be 
intelligible  to  general  readers.  There  is,  however,  a  wide  difference 
between  a  book  thus  prepared  and  the  same  book  as  given  in  a  finished 
state  from  the  hands  of  the  bookbinder.  The  edges  of  the  leaves  are 
cut;  but  they  are  white,  neither  coloured  nor  gilt:  the  boards  are 
covered  with  cloth  or  with  leather;  but  neither  cloth  nor  leather  is 
embossed  or  stamped,  or  gilt  or  lettered.  As  these  adornments  are 
subsidiary  to  the  formation  of  the  book  itself^  we  have  thought  it 
better  to  group  them  by  themselves,  whether  they  are  done  before  or 
after  the  cover  is  laid  on  the  book. 

First,  then,  for  the  edges.  The  majori^  of  cut-edged  books  are 
treated  in  one  of  two  vaya—tprinkUd  or  giUi  the  first  being  Ute 
most  general  method  for  bound  books,  and  the  second  for  Bibles, 
Prayer-books,  Annuals,  and  the  higher  claw  of  bound  books.  The 
sprinkling  is  a  singular  process,  and  one  which  differs  greatly  from 
the  idea  which  many  may  have  formed  of  the  matter.  The  edges  of 
the  ntajori^  of  bound  books  present  r  speckled  appearance,  arising 
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fnm  K  coloured  liquid  or  ptint  bring  laid  irregnlarly  over  Uiem ;  and 
the  peculiarity  cotuiiti  in  die  mode  of  producing  ihe  mull  apoUL 
The  colour  i*  laid  on,  not  with  ■  bnuh,  u  in  painting,  but  b;  the 
following  contrivance :— A  eet  of  booki,  to  be  iprinkled  of  one  colour, 
are  ranged  tide  hf  aide  on  a  bench,  in  a  receu  shielded  from  other 
puts  of  tJie  hctorj.  A  colour  u  mixed  up,  of  umber,  Venetian  red, 
or  any  other  cheep  pigment,  with  water  and  paste  or  size ;  into  this 
the  workman  dips  a  large  brush,  and  then  strikes  the  handle  or  root 
of  the  brush  against  a  stick  held  in  the  other  hand  at  a  height  of  two 
or  three  feet  above  the  books :  the  action  is  so  governed  as  to  caose 
a  shower  of  spots  to  fnll  on  the  edges  of  the  books ;  which  spots  are 
not  so  thickly  congregated  ss  to  cover  the  whole  surfiice,  and  are 
jrt  such  as  to  have  on  ctjuable  appearance  when  finished.  The  mode 
of  handling  tlie  brush  is  obviously  the  point  on  which  the  success  of 
tlio  process  hinges.  Sumc  books  have  the  edges  marfilal  instead  of 
tjn-inkleil:  this  is  done  in  a  ninnncr  similar  to  that obucrved  in  making 
m-irli/cd  pfjier,  and  is  tlic  work  of  a  separate  class  of  men. 

The  operation  of  yildiiuj  tlic  edges  of  books  is  one  which  illustrates 
in  a  striking  inaiiniT  the  dense  and  comjmct  fumi  into  which  the 
leaves  of  a  book  arc  brought  by  pressing  and  bimling.  The  edge  of 
a  vfcll-lxiund  Bible  present]  a  fine,  sniootli,  glossy,  and  brilliant  sur- 
face, so  equable  and  unifurm  as  to  render  the  distinct  leaves  almost 
invisible;  yet  these  leaves  can  be  parted  as  cnsily  as  if  their  edges 
vero  not  gilt,  and  each  edge  presents  its  fine  and  delicately-marked 
line  of  gold.  Were  n<it  the  leaves  pressed  together  as  compactly  as 
A  niafs  of  wood,  tliis  cfliict  could  not  In  produced. 

There  is  in  the  procesj^  <if  gilding  e<!}tcs,  ns  wpII  as  that  of  cutting 
them,  a  necessity  tlint  the  front  and  hack  of  the  book  should  be 
brought  perfectly  square  before  the  opcmtion.  The  leaf-gold  could 
not  be  bent  intu  the  curvature  of  the  'gutter'  if  this  were  not  tempo- 
rarily made  flat ;  the  book  ia  therefore  brought  to  the  rnjuired  form 
(while  the  ca?e  or  cover  is  yet  in  an  unfini^htHl  state),  held  lightly  in 
a  press,  and  the  edf^es  scraped  smooth  with  a  strnig) it- edged  piece  of 
steel,  to  remove  all  aapcrities  left  by  the  cutting- plough.  The  edge 
is  then  coated  witli  a  liquid  eompositi<>n  of  rcil  elinlk  and  water;  and, 
while  t)iis  is  setting  or  partially  drying,  the  gilding- tools  are  being 
prepared.  Tlic  leaf-gold  is  blown  out  from  the  l)ook  in  which  it  is 
sold  by  the  goldbeater,  upon  a  cushion  covered  with  leather,  wltcre  it 
is  placed  out  smooth  by  the  aid  of  a  knife.     Each  leaf  is  then  cut  up 
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r  more  jiiecca,  HccorHtng  to  the  siitc  ftnd  thickness  of  llic 
book  wliose  edge  ja  to  bd  gilt.  On  the  work-heuct  ia  n  cup  con- 
taining wliite  of  egg  benten  up  witJi  water,  a  Utile  of  wUdi  is  laid, 
by  roeafia  of  a  camcl-haif  pencil,  on  _the  still  damp  surface  of  chalk 
and  water.  The  gold  ia  then  taken  up,  piece  after  piece,  by  a  flat 
uamel-hair  brush,  and  laid  on  the  book-edge.  This  is  done  to  nil  tlie 
three  sdges  in  succession;  the  book  being  turned  round  hi  tiic  ineia 
to  bring  the  successive  edges  uppermost.  After  tlie  lapse  of  n  very 
few  mhiutes  the  gold  has  become  sufficiently  dry  and  set  for  imllsh- 
iiig,  fl  process  wliich  would  seem  calculated  rntlier  to  rub  oiF  every 
ntom  of  gold  tlian  to  polish  it.  The  workman  holds  in  his  Uvo 
hands  a  long-handled  burnisher,  at  the  lower  end  of  which  is  lixcJ 
a  very  smooth  straight-edged  piece  of  liard  stone :  this  he  places  on 
the  gilt  surface,  and  with  his  left  elbow  resting  on  the  worklieiieh, 
nd  the  handle  of  the  burnisher  resting  on  liis  right  shoulder,  lie 
fcmbs  the  gold  with  great  force  at  right  angles  to  the  direction  of  the 
f  ksves.  No  gold  is  rubbed  off,  but  the  whole  is  broiiglit  to  n  high 
degree  of  polish ;  the  compactness  of  tlie  leaves  being  such  as  to 
allow  no  chalk-colour  or  egg  or  gold  to  penetrate  between  them.  If 
the  burnisher  were  worked  in  the  direction  of  the  leaves,  the  polish 
would  not  be  bo  high.  The  boards  of  the  book  are  during  these 
'  proceases  turned  back  as  far  us  possible;  and  when  the  gilding  is 
^completed,  paper  is  wrapped  round  the  gilt  edges  to  prevent  the 
gold  from  being  soiled  in  tlie  subsequent  finisliing  of  the  book. 

Tlie  covers  of  Ijooks  are  decorated  in  a  greater  variety  of  ways  than 

the  edges.     Roan-bound  school-books  are  sometimes  '  marbled '  out- 

;  a  process  which  bears  some  resemblance  to  the  sprinklhig  of 

i  edges.     A  liquid  ^composition  of  copperas,  potash,  water,  and  any 

mmon  colouring  substance,  such  as  umber,  is  made.     The  books  urc 

cncd,  and  bung  over  two  bdrs,  so  that  tlie  boards  may  he  ncoi'ly 

lorizontal,  and  the  leaves  hang  vertically  downwards.      The  liquid 

colour  is  then  dashed  on  somewhat  in  the  way  before  enplaiiieil,  so 

as  to  cover  the  back  and  sides  of  the  book ;  the  spots  or  splashes 

being  larger  or  etnnller,  according  to  the  mode  in  which  the  bruib  Is 

^Mtfndled. 

^^K  A  mode  of  improving  the  appearance  of  Kforocco  leather  fur  the 
^^Kovers  of  books  is  not  a  little  striking.  Whoever  compares  the  ap- 
^Vpearance  of  a  piece  of  Morocco  in  a  alipper  or  a  ctiair-cover  with  tlint 
^m  presented  by  a  well-bound  book  will  perceive  that  the  former  has  a 
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■^di 


^—Jive  ed, 

■bened 
^Vaorizoi 
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mtIm  of  imgulu  line*  or  groovea ;  whenu  the  Utter  bu  ■  regnkr 
granulated  sppearance.  In  tmr  nodce  of  the  Leather  Manubcture,  we 
explain  how  the  wrinkled  appearance  of  Morocco  leather  ia  produced; 
and  may  here  deicrihe  the  simple  contrivance  wherehj  dMW  same  wrin- 
kin  an)  removed.  .The  leather  it  firat  wetted  and  bud  on  a  bench. 
The  workman  faatens  to  the  palm  of  hia  right  hand,  bjmeana  of  satrap 
paMing  over  the  hand,  a  large  flat  piece  of  cork.  Tlien,  doabling 
one  portion  of  the  leather  over  another,  ao  aa  to  bring  two  enr&cei 
into  contact,  he  gently  rubi  the  upper  fold  of  leather  to  and  fro  wiA 
the  piece  of  cork ;  varying  the  extent  and  poaition  of  the  doubling, 
and  the  direction  of  rubhing,  ao  aa  to  let  every  part  of  the  aurface  it 
rubbed  againat  some  other  part.  The  effect  ia  very  marked ;  for  not 
only  are  all  the  wrinkles  removed,  but  they  are  replaced  by  a  kind  of 
granulatml  surfaco,  consisting  of  a  uniform  serici  of  minute  raiMd 
BjM)!*,  When  tlie  loither  has  been  allowed  to  dry,  it  retains  tliii 
texlurc  iwrmancntly,  and  is  then  apjilipd  to  the  covering  of  books. 

TliL-  cotton-cloth  witli  which  ao  Itirge  a.  number  of  new  books  are 
now  covered  has  nn  ornamental  character  given  to  it  in  three  diflerent 
ways,  I'illier  before  or  after  it  is  npplicd  to  the  boards  of  the  book. 
One  of  these  is  tlie  imprinting,  all  over  the  cloth,  of  s  small  and  uni- 
form iMttem  calculated  to  hide  the  barrHimess  and  stiff  uniformi^ 
of  the  threads  in  the  cloth.  If  tlic  rentier  has  nn  opportunity  of  in- 
specting the  bucks  of  many  cluth-bouiid  bonks,  he  will  see  that  there 
are  h  great  variety  of  patterns  thus  given  to  the  cloth.  The  procesi 
is  as  follows : — In  the  basement  story  of  the  factory  which  lios  been 
cngnging  our  attention,  are  two  machines  for  preparing  the  cloth, 
each  of  which  consists  of  two  cylinders  rotating  in  contact  by  meant 
of  the  usual  macliincry,  as  represented  in  Fig.  5.  The  cylinders  are  en- 
graved with  the  ilevicc  which  is  to  be  impressed  on  the  cloth,  and 
there  arc  therefore  as  many  pairs  of  cylinders  as  there  are  devices, 
each  pair  being  fixed  to  the  machine  as  wanted.  By  a  very  ingenious 
contrivnnce,  a  njw  of  small  jets  of  gas  is  carried  tlirough  tlie  interior 
of  tlie  lower  cyliinler,  by  whicli  it  becomes  heated  throughout.  Eveiy 
kind  of  stamping  or  embossing  in  leather  or  cloth  is  more  effective^ 
performed  when  aided  by  Iicdt,  and  it  is  to  afford  tliis  heat  that  the 
gas-jets  arc  employed.  The  second  machine,  on  the  same  principle, 
is  to  impress  particular  designs,  of  which  a  large  quantity  may  be  re* 
quired.  The  piece  of  cotton-cloth,  many  yards  in  lengdi,  is  inserted 
between  tlie  cylinders  by  its  extreme  end,  and  is  then,  by  the  action 
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t  the  machine,  drnwn  regularly  between  them,  receiving  its  inij>rpss 
i'lt  passes. 

■  The  enibossjng-pressM  act  on  a  different  principle.  The  device  is 
19  case  engraved  on  a  flat  thick  plate  of  steel  or  guD-raetol,  which 
ftMamped  down  upon  the  leather  or  cloth.  We  Imve  stated  that  there 
B  thrci!  cmboBsltig-prcsscs  situated  in  t]ie  basement  of  the  factory. 
!  power;  indeed  one  of  them  eierts  a  pressure 
1  less  than  eighty  tons.  The  mode  of  using  is  simply  thus;— The 
:  the  case  for  a  hook  is  laid  flat  on  a  tablet  or  bed  heated  with 
I  from  beoeatl),  or  else  on  a  counter-die  similar  to  that  by  which 
la  tn  be  impressed.  The  engraved  plate  (which  is  in  *  intaglio,"  like 
,  but  not  so  deep)  b  fixed  to  the  press  wiUi  its  face  downwards, 
I  by  manual  labour,  exerted  on  very  powerful  levers,  it  is  brought 
1  upon  the  cover  with  such  force  as  to  impart  its  device  to  the 
alter  or  doth,  the  device  being  of  course  riused,  or  in  relief, 
'  cameo.'    There  are  some  instances  in  which  the  embossing  is 
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iitmc  to  tilt!  leatlii^r  or  cloth  hefore  imA  in  fthcn  afier  tte  covefa 
pnstwi  to  tliP  boardi ;  bm  tie  action  of  the  machines  atul  the 
tbe  device  are  tlie  e«mc  in  ritbcr  e«ic.     T\io  large  etubiming-l' 
rwprcBentwl  in  Fig.  fi,  with  ita  pttworful  horizoninl  wlicel,  the  tn 
in  which  it  is  workwi,  uid  the  injtenlolu  amuigenieiit  for  heating  d 
lower  bed,  is  perIiRi>e  tlie  mopt  nutisworthy  inacliini;  in  the  factory. 
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with  gold,  in  which  case  it  is  called  'blind-tooling:'  in  others,  gold  is 
laid  on  tlie  book,  and  then  stamped  down  with  the  heated  tool.  The 
workman  has  a  voEt  number  of  tools,  such  as  rounds,  squares,  points, 
scrolls,  diamonds,  lines,  letters,  Ac,  the  combination  of  which,  ac- 
cording to  the  taste  which  he  ia  enabled  to  display,  produces  a  pat- 
tern. Tlie  book  ia  laid  on  a  bench,  with  its  back  or  sides  uppermost, 
according  to  the  part  under  operation,  and  the  workman  presses  the 
heated  tools  down  on  the  level  surface,  leaving  a  device  which  is  at 
once  depressed  and  polished.  In  large  or  elaborate  devices  he  has  a 
paper  pattern  for  his  guidance. 

When  the  device  is  to  be  a  gilt  one,  the  leather  requires  certain 
preparatory  processes  to  fit  it  to  retain  the  gold.  It  is  coated  first 
with  size,  then  two  or  three  times  with  white  of  egg,  and  lastly  slightly 
touched  with  a  piece  of  oiled  cotton  at  the  time  the  gold  is  laid  on. 
The  gold  is  laid  on  in  slips  of  greater  or  lesser  size  according  to  the 
pattern ;  and  the  heated  tools  are  immediately  impressed  on  it,  whereby 
tlie  gold  is  made  to  adhere  permanently  to  the  leather.  The  loose 
or  superfluous  gold  is  then  wiped  off  with  a  rag — which  rag,  we 
may  remark,  becomes  an  article  of  no  small  value  in  the  course  of 
time. 

All  that  we  have  here  said  of  ornamental  devices  applies  equally  to 
the  lettering  of  a  book.  Where,  however,  it  may  be  done  conve- 
niently, the  punches  or  small  devices,  instead  of  being  fixed  in  handles 
and  used  singly,  are  fixed,  by  means  of  gtue  and  cloth,  to  a  metallic 
plate,  and  thus  impressed  on  the  book  at  one  blow  by  a  press.  This 
is  then  called  'blocking.'  In  the  'blocking-shop'  are  drawers  and 
boxes  tilled  with  various  small  devices  in  brass,  which  the  workman 
combines  according  to  his  taste,  and  fixes  to  a  flat  block  or  plate. 
The  plate  is  attached  to  the  upper  bed  of  a  press,  heated  by  means  of 
gas  within;  and  the  case  of  ^e  book  being  introduced  beneath,  the 
block  is  let  down  on  it,  and  imprints  the  device,  whether  it  be  gilt  or 
'  blind.'  Where  a  fillet,  or  line,  or  running  sprig  forms  part  of  the 
ornament  on  the  back,  sides,  or  edge  of  a  book,  it  is  frequently  done 
by  a  wheel  or  *  roll '  in  the  manner  presented  in  Fig.  7,  The  edge  or 
periphery  of  the  wheel  has  the  device  in  relief^  and  this,  being  wheeled 
along  carefully  over  the  surface  of  the  book,  leaves  a  corresponding 
depression. 

Such  are  the  principal  modes  by  which  t  book  is  decorated.  We 
have  been  able  merely  to  give  a  type  or  general  representation  of  each, 


and  must  necessarily  pass  over  minuter  shaiea  of  operation.  The  costly 
hindingB  in  velvet  and  silk,  the  gold  find  silver  clasps  of  expensive 
Bibles,  Rud  all  llie  niceties  which  the  connoisseur  in  bookhtndiiig  re- 
gards with  such  an  admiring  eye,  we  must  pass  over  in  silence. 


XVn— A  DAT  AT  A  PIANOFORTE  FACTORY. 


A  HVKDRRD  and  tweatj  jean  ago.  Dr.  Ame,  dien  a  stripling,  who, 
lilce  manj  other  striplings,  loTed  miuic  much  better  than  the  study  of 
the  law,  used  to  delight  in  practising  by  stealth  after  the  family  had 
retired  to  rest.  He  had  in  his  bed-room  an  old  tpinet,  from  which, 
after  muffling  the  strings  to  deaden  the  sound,  he  drew  such  tones  as 
it  could  afford,  and  which  have  been  described  aa  "  weak,  wiry  tones, 
between  a  cough  and  a  chirp,  elicited  by  keys  rattling  like  the  dry 
bones  of  a  skeleton." 

If  Ame,  or  any  one  who,  like  Ame,  had  been  accustomed  to  the 
clavichords,  the  virginals,  the  spinets,  and  the  harpsichords  of  past 
ages,  could  see  a  pianoforte  of  modem  times,  how  great  would  be  the 
change  perceived  !  All  these  instruments,  together  with  the  psaltery 
or  dulcimer,  act  on  the  same  principle — a  principle  which  marks  a 
separation  between  them  and  Qx  violin  on  the  one  part,  and  the  lute, 
the  harp,  and  the  guitar,  on  the  other.  This  principle  is  the  striking 
of  a  stretched  cord,  to  produce  from  it  the  tone  due  to  its  length, 
thickness,  and  tension ;  yet,  though  fundamentally  the  same,  how  dif- 
ferent in  effect  are  these  several  instruments  !  The  modes  in  which 
the  principle  is  modified  in  the  several  forms  of  instrument  are 
curious,  and  may  thus  be  briefly  glanced  at.  The  ancient  p?allery 
(nearly  the  same  inatmment  as  the  modem  dulemer  occasionally  seen 
In  our  streets)  was  probably  the  original  whence  all  the  others  have 
emanated ;  and,  according  to  Mr.  Hogarth,  "  conristed  of  a  square  box 
of  small  depth,  over  which  was  placed  a  sounding-board  of  fir,  and  on 
this  sounding-board  were  stretched  a  set  of  strings  of  steel  and  brass, 
tuned  to  the  notes  of  the  scale."  They  were  stmck  or  played  upon  by 
two  little  rods  held  in  the  hands  of  the  player.  A  great  change  was 
effected  when  the  little  rods  were  abandoned,  and  mechanism  intro- 
duced whereby  each  string  was  provided  with  a  lever  which  struck  it. 
The  lever  constitutes  the  key  of  such  instruments  as  this,  and,  in  the 
form  of  instroment  called  the  clavichord,  was  provided  at  the  hinder 
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end  with  a  little  bniM  wedge  that  ttrucic  the  Btrlng  when  the  front  end 
of  the  key  was  preiied  down.  To  improve  the  tone  elicited  from  the 
string  the  binM  wedge  was  superseded  by  a  qaill,  and  the  iiutrument 
then  Bcqnired  the  names  of  the  virginal  and  the  tpinet.  As  a  still 
furllier  improvement,  it  was  proposed  to  have  two  strings  to  every 
note,  so  uto  increase  the  volume  of  sound:  this  involved  a  considerable 
increase  in  the  complexity  of  the  mechanism,  and  the  improved  in- 
strument, under  the  name  of  the  harpachord,  was  in  high  rrpute 
during  the  greater  part  of  the  last  century.  At  length  occurred  the 
happy  thought  of  dispensing  with  the  quills,  and  using  little  wooden 
hammers  covered  with  leather,  as  a  means  of  eliciting  the  tones  of  the 
strings,  a  modification  which  gave  rise  to  the  modem  pianoforte,  io 
named,  probably  (although  rather  clumiily)  from  the  power  of  the 
instnnnent  in  producing  "  piano  "  and  "  forte,"  or  soft  and  load  effects. 
It  lias  been  snid,  in  a  recent  article  in  the  '  Westminster  Review ' — 
"  With  ft  little  allowabli;  flaiiery  of  the  truth,  the  liookcase,  in  an  in- 
ventory of  the  goiHls  belonginf!  to  any  well-ordered  English  house, 
iiiiglit  be  doBignuletl  as  one  of  iu  necessary  articles  of  furniture—not 
M  one  ()f  ita  luxuries ;  the  pliice  of  popularity  among  the  latter  being 
cliiimi^d  ))y  the  pianoforte."  Whetlier  we  rank  it  as  an  article  of  furni- 
ture i)r  as  a.  luxury,  it  is  certiiin  that  tlic  use  of  the  pianoforte  has  be- 
come diiTused  in  an  extraordinary  degree  in  this  country.  Tliose  who 
can  carry  their  recollection  back  over  a  period  of  thirty  or  forty  years 
will  remenilier  tlic  pianoforte  as  an  instrument  for  the  noble  and  the 
wcaltliy,  F)>aringly  seen  in  the  houses  of  tlie  middle  classes ;  they  will 
remember  the  grailuiil  steps  by  which  it  has  reached  tlie  domestic 
firesides  of  llie  bulk  of  tlie  class  just  alludetl  to;  and  they  will  be  pre- 
pared to  expect  tliat  £uch  an  extension  in  tlic  use  must  liave  brought 
along  with  it  extensive  plans  of  improvement,  and  equally  extensive 
manufacturing  armngements ;  yet  tliere  are  probably  few,  even  of 
those  who  are  familiar  with  the  use  of  the  pianofurte,  who  are  awnre 
of  the  complex  mechanism  of  tlie  modern  instruments,  or  of  tbc  gigantic 
scale  on  which  tlie  manufacture  is  conducted.  On  tlicse  paints  we 
shall  endeavour  to  offer  a  few  words  of  information,  wliich  we  arc 
enabled  to  do  by  the  courtesy  of  Messrs.  Broodwood,  the  eminent 
manufacturers.  This  firm,  which  has  existed  in  the  metropolis  for 
more  than  a  century,  is  one  of  tliose  by  whom  the  pianoforte  has  been 
brought  to  its  present  state  of  perfection.  Like  most  other  products 
of  ingenuity,  this  instrument  is  indebted  to  many  minds  for  its  ad- 
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CYsncement.     One  improvement  we  owe  to  a  Bro^wood,  another  to  an 
Eranl,  others  to  the  Clementu,  the  SbxIarU,  the  Tontkisons,  &c. ;  and 

F  dl  have  protitcH  by  the  luboure  of  each, 

Messrs.  Broodwood'o  principal  factory  is  situated  in  the  Horsefcrry 
Road,  Wugtmimter,  in  the  iromediute  vicinity  of  two  other  eetablish- 
nienls  noticed  in  this  volume,  viz.,  the  "  London  Marble  Workf,"  and 
the  '■Westminster  Gaa  Works."  Whoevnr  might  conjcctm-c  that  a 
pinnofortc  factory  was  merely  a  large  workshop  in  the  rear  of  the 
ware-room  in  which  the  finished  instruments  nrc  sold,  would  be  some- 
what astonished  at  visiting  the  one  to  which  we  allude.  In  tlic 
Horseferry  Road  are  two  double  gates,  opening  into  courts  or  quad- 
rangles ;  nnd  in  Holywell  Street,  three  hundred  feel  eouthwarJ  of  il, 
are  two  other  gates,  also  opening  immediately  into  the  same  quadrangles ; 
and  tlie  whole  of  the  intermediate  space,  spreading  to  a  wide  eiitent 
east  and  west,  is  occupied  by  the  factory.  On  entering  one  of  the 
gates,  we  find  before  us  a  long  open  court,  occupied  principally  by 
piles  and  tiers  and  logs  of  wood,  and  hounded  on  either  side  by  ranges 
of  workshops  extending  three  hundred  feet  in  length.  Advancing 
half-way  along  the  court,  we  find,  on  either  Kide,  an  archway,  leading 
beneath  the  buildings  to  other  courts  or  open  quadrangles,  one  to  the 
ea^t  and  one  to  the  west  of  that  by  which  we  enter :  these  qnndranglc?, 
like  the  first,  are  bounded  on  both  aides  by  long  and  uniform  ranges 
of  workshops.  We  are  then  enabled  to  see  the  estent  and  form  of  tlie 
factory.  It  consists  of  four  parallel  ranges  of  buildings,  every  range 
lighted  1iy  windows  on  both  sides,  and  liaving  in  general  three  tiers  or 
stories  of  workshops  in  height. 

Tlie  four  ranges  arc  separated  by  the  tliree  court-yards,  and  at  the 
ends  arc  four  or  live  dwelling-houses  inhabited  by  the  superintendents 
and  foremen  of  the  establishment.  Each  range  is  wide  enough  to 
bave  in  most  parts  two  workshops  in  width;  and  as  most  of  the 
ranges  are  three  stories  in  height,  there  is  an  aggregate  length  of 
workshop  truly  enormous ;  in  fact  it  considerably  ciceciis  lialf  a  mile 
—  an  cstent  to  which  there  are  probably  very  few  parallel  instances  in 
tiic  metropolis. 

In  tlieee  four  ranges  of  buildings  three  or  four  hundred  men  are 
a  the  various  component  parts  of  pianofortes,  from  the  first 
iwing  of  the  rough  timber,  to  the  polishing  and  regulating  of  tlie 
liehed  inslturaents.  Besides  these  there  are  many  others  engaged 
B  the  smaller  branches  of  the  manufacture,  who  do  not  work  on  thft 
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premises.  In  mui;  of  the  workilioiw  the  employment  aeenu  to  the 
eye  of  a  stranger  to  differ  but  little  from  common  joiner's  or  cabinet 
work  ;  while  in  olliera  it  ha*  evident  relation  to  miuical  arrangementt. 
These  distinctions  we  may  exemplify  by  taking  a  hasty  glance  through 
all  the  four  ranges  of  building*. 

The  eastern  range  is  occupied  at  one  end  by  stores  of  mahogany  and 
other  woods,  piled  up  for  seasoning.  Then  we  come  to  shops  occu- 
pied by  *  packing-case  makers'  and  '  bottom  makers,'  the  latter  of 
whom  make  the  strong  framing  which  forms  the  bottom  of  a  piano- 
forte. Above  these  are  worktihopa  in  which  'square-case  makers,' 
and  '  sounding-board  makers '  or  '  belly-men,'  are  at  work.  To  under- 
stand these  teclmical  terms,  it  may  be  well  to  remark  that  modem 
pianofortes  are  divided  into  five  classes,  viz.,  grand,  lemi-graad^ 
eii/iind,  ctitlatfe,  and  square  (the  distinctive  characters  of  wliich  we 
dliull  explain  further  on) ;  that  each  workman  generally  confines  his 
Inbnurs  to  one  of  these  kindi ;  iind  tliat  the  '  c&^e '  is  the  hollow  box 
in  which  all  the  mecliauiam  of  thi;  inatrunient  is  contained.  A  '  square- 
case  maker,'  then,  is  the  workman  who  makes  the  hollow  case  for  a 
square  iiinnofurte.  The  '  sounding-boaril,'  or  '  belly,'  is  a  tliin  plsnk 
of  lir,  to  which  some  of  the  internal  mechanism  is  fixed ;  and  its  use  is 
lo  augment  the  sounds  emitted  by  tlie  strings  :  the  '  belly-man '  is  the 
maker  of  a  *  sounding-board.'  'ITie  u]t]>vr  floor  ^of  this  range,  like 
part  of  the  middle  floor,  is  occupied  by  'square-case  makers.'  At  the 
north  end  of  tliis  building  are  extensive  open  sheds,  in  which  ma- 
liup^ny  and  lime-tree  logs  and  planks  are  stored  up  for  seasoning  pre- 
vious to  nse. 

In  tlic  open  quadrangle  which  separates  the  cast  range  from  that 
which  we  will  call  the  cnst  central  range,  are  piles  and  stacks  of 
mahogany,  di-al,  beech,  Byciimore,  and  other  kinds  of  wood  used  in  the 
nianufHcture,  every  Ii>g  and  plank  being  niiirked  to  denote  ibe  time 
during  which  it  has  bveu  exjioaed  to  the  Bcasuning  operation  of  the  air, 
and  all  arranged  with  the  utmost  system  and  regularity. 

On  criwsini;  iliis  court-yanl  to  the  east  central  nuigc  of  buildings, 
wi'  find  nuiniTiius  wurkshop,  some  of  tlicni  as  much  as  a  hundred  and 
twenty  fi'et  in  length,  occupied  by  workmen  in  various  departments. 
On  the  ground-floor  are  the  'cutting-room'  and  the  'seasonhig-room' 
or  '  hot-rooin.'  The  former  of  these  is  the  room  in  wliich  the  principal 
l>ieces  of  wood  for  a  pianoforte  are  marked  out  and  cut  roughly  into 
aliape.     Like  the  sliip-builder  and  the  coach-builder,  tlic  pianoforte- 
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ehapes  the  various  pieces  of  wood  by  mouids  or  pattern -pieces, 
btkcing  chalk'inHrks  for  the  guidance  of  thr  snw.  Tlie  '  seasoning' 
riKJm  '  ia  one  which  pxemplifies  the  ecnipuloiis  care  taken  in  the  pre- 
paration of  ihe  wood  before  ita  employmetit  in  the  manufacture. 
Every  septkrate  piece,  after  having  been  exposed  to  the  air  for  some 
yeare,  is  before  final  use  brought  into  this  room,  and  kept  for  a  long 
time  exposed  to  a  temperature  of  about  one  hundred  degrees  until  tlie 
fibres  are  brought  to  a  state  of  dryness  as  complete  as  can  he  obtained. 
The  'seasoning-room  '  is  heated  by  hot-water  jMpea,  and  it  is  also  pro- 
ridcd  with  a  steaming-tank  for  steaming  planks  which  are  to  be  bent 
to  any  required  curve. 

Another  portion  of  the  lower  floor  of  this  range  is  occupied  by 
phamnier-makcrs,'  workmen  employed  in  making  the  minute  and  com- 
Aicated  mechanism  by  which  the  keys  are  brought  into  conneiion 
irith  the  strings.     '  Cleaners-off '  and  '  polishers'  occupy  other  portions 
of  the  floor;  their  employments,  as  the  terms  seem  to  imply,  having 
reference  to  the  instruments  when  in  a  nearly  finished  state.     Adjacent 
to  these  are  rooms  in  which  finished  instruments  are  placed  before 
being  sent  from  the  factory.     The  middle  floor  of  this  range  exhibits 
long  workshops  occupied  by  various  classes  of  workmen,  among  whom 
are    'grand,'  'semi-grand,'    'cabinet,'   and  'cottage  sounding-board 
makers,'  or  'belly-men,'  whose  office  we  have  before  alluded  to;  'cot- 
tage-case makers,'  and  '  cabinet-case  makers.'     In  continuation  of  the 
same  story  are  shops  for  '  Gtters-up  '  and  '  top-makers,'  the  former  of 
whom  put  together  the  various  component  parts  made  by  other  work- 
men, while  the  'top-makers'  fabricate  the  lids  or  covers  of  the  bistru- 
ment.     On  the  upper  floor  are  repetitions  of  some  of  the  arrangements 
Been  below,  such  as '  case-makers,'  '  belly-men,'  and  '  finishers,'  together 
,  another  class  of  workmen  not  yet  spoken  of — vix.,  llie  '  key- 
Contiguous  to  the  northern  end  of  this  range  is  a  series 
wpits,  in  which  the  logs  are  cut. 
Proceeding  through   an   archway  westward  we  now  come  to  the 
central  court,  occupied,  like  the  eastern  one,  principally  witli  piles  and 
logs  of  mahogany.     Open  sheds,  too,  placed  in  various  parts  of  the 
^^^ctury.  exhibit  an  enormous  quantity  of  wood,  most  of  which  is  of  a 
^^fee  and  vol  nab  le  chamctcr.     The  value  and  importance  of  t))e  stock 
^^b  timber  k«pt  on  hand  in  an  establishment  of  this  kind  rest  on  two 
^Hrounds,  the  beauty  and  excellence  of  the  wood  itself,  and  the  necesaity 
^^fcr  allowing  every  plank  and  log  to  be  thoroughly  seasoned  before  use- 
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The  log  lies  a  long  time  before  it  is  cut  into  planks;  the  planks  are 
left  through  another  long  period  before  they  are  cut  into  shape  for 
use ;  and  the  pieces  thus  cut  are  again  left  some  time  to  season :  so 
that  almost  every  piece  of  wood  employed  in  a  pianoforte  remains  in 
the  factory  several  years  before  it  is  finally  used.  This  entails  an 
enormous  investment  of  capital ;  for  there  is  on  the  premises  a  stock 
of  wood  sufficient  for  two  years*  manufacture,  equivalent  to  about  five 
thousand  pianofortes. 

The  workshops  on  both  sides  of  the  middle  court  exhibit  scenes  of 
busy  industry  similar  to  those  before  noticed.  There  are  *  case-makers' 
and  *  belly-men/  *  fitters-up*  and  '  polishers.'  Besides  these  there  are, 
in  the  east  central  range,  a  *  veneer  store-room,'  in  which  valuable 
fiuicy-woods  are  kejit;  shops  for  *  hammer-makers,'  *  hammer-rail 
makers,'  and  *  desk-makers.'  At  the  northern  end  of  this  range  u  sn 
engine-house,  and  also  a  shed  for  mahogany  logs.  Some  of  the  build- 
ings, too,  have  flat  leaded  roofs,  on  which  timber  is  placed  for  the 
better  exposure  to  air  and  sun.  Near  the  principal  entrance  to  the 
premises,  and  in  tlic  same  range,  is  the  store-room  of  the  principal 
foreman,  in  which  all  the  smaller  articles  required  in  the  manufacture 
are  kept.  This  room,  and  the  whole  arrangements  connected  with  it, 
arc  conducted  on  the  most  scrupulous  system,  an  indbpcnsable  requi- 
site where  several  hundred  workmen  are  to  be  supplied  with  working 
materials. 

On  the  oj)posite  side  of  the  middle  court  is  the  range  which,  for  the 
sake  of  distinction,  we  will  term  tlie  west  central  range.  Our  frontis- 
piece presents  a  view  tlirough  part  of  one  of  the  workshops  in  this  range, 
and  will  serve  to  convey  some  idea  of  the  general  appearance  of  tliese 
extensive  shops.  It  is  one  of  the  *  cabinet  finishing  sho}>8  '  where  tlie 
cabinet  pianofortes  go  through  some  of  tlie  later  processes  of  the  ma- 
nufacture :  for  the  sake  of  clearness,  only  one-half  the  length  of  the 
shop  is  shown  in  the  cut. 

The  shop  just  alluded  to  is  on  the  middle  floor  of  the  west  central 
range ;  the  upper  floor  being  occupied  by  '  square-case  makers '  and 
*  belly-men ;'  and  the  lower  by  *  regulating  and  tuning  rooms,'  a  *  glue- 
room,'  a  *  rosewood  store,'  and  a  '  veneer-room.*  In  this  latter  room 
we  saw,  among  other  costly  specimens  of  veneer,  some  slabs  or  sheets 
taken  from  a  tree  which  has  had  much  notoriety,  and  which  strikingly 
illustrates  the  value  placed  upon  fine  wood.  Logs  for  veneers  arc 
valued  partly  on  account  of  the  beauty  of  the  pattern  or  figure,  and 
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partly  on  acconnt  of  the  size  and  soundness  of  the  veneers  wbich  ma}r 
be  cut  from  them  ;  and  in  the  instance  here  spoken  of  the  two  qualities 
were  combined  in  an  unprecedented  degree.  It  U  generally  known 
that  Honduras  mahogany  is  not  so  highly  valued  for  cabinet-work  as 
Spanish  mahogany ;  it  is  therefore  in  the  pianoforte  manufacture  used 
for  some  of  the  parts  which  are  afterwards  veneered  with  Spanish  ma- 
hogany, rosewood,  or  some  other  kind  of  fancy  wood.  But  in  the 
present  case  a  tree  of  Honduras  mahogany,  imported  about  sixteen 
years  ago,  has  far  exceeded  in  beau^  any  specimen  of  Spanish  wood. 
The  circumstance  was  thus  alluded  to  in  one  of  the  volumes  of  the 
'  Library  of  Entertaining  Knowledge,'  a  few  years  ago : — "  Spanish 
mahogany  is  decidedly  the  moat  beautiful :  but  occasionally,  though 
not  very  often,  the  Honduras  wood  is  of  singular  brilliancy ;  and  it  it 
then  eagerly  sought  for,  to  be  employed  in  the  most  expensive  cabinet* 
work.  A  short  time  ago  Messrs.  Broadwood,  who  have  long  been 
distinguished  as  makers  of  pianofortes,  gave  the  enormoua  sum  of  tliree 
thousand  pounds  for  three  logs  of  mahogany.  These  lugs,  the  produce 
of  one  tree,  were  each  about  fifteen  feet  long,  and  thirty-eight  inches 
wide.  They  were  cut  into  veneers  of  eight  to  an  inch.  The  wood,  of 
which  we  have  seen  a  specimen,  was  peculiarly  beautiful,  capable  of 
receiving  the  highest  polish,  and,  when  polished,  reflecting  the  light 
in  the  most  varied  manner,  like  the  surface  of  a  crystal ;  and  from  the 
wavy  form  of  the  fibres  offering  a  different  figure  in  whatever  direction 
it  was  viewed."*  The  price,  we  have  been  informed,  is  here  erroneously 
stated  at  three  thousand  pounds  :  it  was  about  two  thousand,  averaging 
nearly  five  guineas  per  cubic  foot!  The  figure  of  this  wood  somewhat 
resembles  the  ripple  or  small  waves  of  water  gently  moved  by  the  wind ; 
and  perhaps  from  tliis  circumstance  it  has  obtained  in  the  factory  the 
name  of '  ocean- wood.' 

An  archway  under  the  west  central  range  leads  us  to  the  western 
court,  which  will  terminate  our  tour  of  the  premises.  The  workshops 
on  either  side  of  this  court  exhibit,  in  addition  to  some  similar  to  those 
before  noticed,  a  'tttmer's  shop,*  where  the  legs  for  pianofortes  are 
turned;  a  'stringer's  shop,'  where  the  strings  are  attaclied  to  some  of 
the  instruments;  and  shops  wherein  ore  made  a  number  of  minute 
pieces  of  mechanism  connected  with  the  keys,  such  as  hammers, 
dampen,  &c.    This  open  court,  too,  like  the  others,  has  its  stores  of 
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timber;  mnd  at  one  end  of  flw  vert  central  nnge  u  &  Ktici  of  tbont 
ten  or  ft  dozen  nwpits,  wbere  the  logi  an  cut  into  planki. 

It  would  be  no  euj  Uik,  nor  indeed  would  it  be  neecMwy,  to  de- 
tcribe  the  unngenenta  of  the  T&rioui  deputmenti  of  worlubopi.  It 
tn&r  suffice  to  nj  that  thej  bear  10010  reaemblance  to  the  abopa  of  a 
cabinet-nuker,  in  relation  to  the  material!  and  the  tooU  empltqred. 
The  work-bencbee,  about  three  hundred  in  number,  are  placed  in 
general  traiuveraelr,  with  one  end  towards  the  windows ;  and  on  the 
aide  opposite  to  the  windows  are  the  stores  and  fire-pbcee  for  wanning 
glue,  uid  other  operationi  in  which  heat  is  required.  Overhead,  in 
nearlj  all  the  shops,  are  piles  of  wood  in  Tarknis  stages  of  preparation 
fiw  the  UK  of  the  workmen,  and  undergoing  the  last  process  of  season- 
ing hj  the  warm  temperature  of  die  abops.  A  better  idea  of  the  na- 
ture of  the  iCTeral  emplof  menta  nuf  perhaps  be  gathered  b^  tracing, 
in  a  cursor;  way,  the  progress  of  a  pianoforte  in  its  several  stages  of 
manufacture. 

Whatever  fonn  or  vhIuc  the  pianoforte  laaj  have,  it  consists  of  a 
ctae  cuntaining  etrotched  wirrp,  which  wires  arc  struck  by  soft  ham- 
men,  attached  to  the  hindnioBt  end  of  the  finger-keys.  This  being  the 
general  character  of  the  instrument,  the  various  subdivisions  are  as  fol- 
lows, it  was  stated  in  a  former  paragraph  that  the  harphekord  was  an 
improvement  on  previous  instruments,  by  having  two  strings  to  every 
note;  this  improvement  has  been  retained  in  the  pianoforte,  together 
with  the  later  one  of  having  soft  hammers  instead  of  quills.  The 
"tinkling  grandfather  of  the  pianoforte,"  as  the  c/ancAord  has  been 
called,  had  but  four  or  five  octaves;  the  harpsichord  live  or  five  and  a 
half;  but  the  pianoforte  has  extended  its  range  to  six  and  ahalf.  These 
pohits  being  remembered,  then,  we  may  state,  Ist.  That  Ihetquare 
pianoforte  has  the  strings  horizontal,  in  a  rectangular  case,  with  two 
strings  to  each  note,  and  a  compass  varying  from  five  and  a  half  to  six 
and  a  half  octaves.  2nd.  The  coCo^  pianoforte  has  its  strings  arranged 
vertically,  reaching  nearly  from  ^e  ground  to  a  short  distance  above 
the  level  of  the  keys;  the  case  is  much  shorter  than  in  the  square ; 
there  are  two  strings  to  each  note ;  and  the  compass  is  generally  six 
octaves.  3rd.  The  calmel  pianoforte  is  much  higher  than  any  other, 
except  the  upright  grand,  a  form  not  now  mnnufactnred ;  the  strings, 
two  to  each  note,  are  ranged  vertically,  but,  unlike  those  in  the  «i(- 
tage  form,  are  elevated  wholly  almve  the  level  of  the  keys ;  in  general 
tbe  compass  is  six  octaves,  bat  the  most  finished  instruments  have  a 
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compsM  of  lix  and  &  half.  4tlL  The  grand  pianoforte  ia  longer  than 
an^  other;  it  is  wider  at  one  end  than  the  other,  and,  unlike  those 
hitherto  mentioned,  has  the  kej»  at  one  end;  the  strings  are  horizontal, 
and  the  chief  feature  whereby  the  instrument  is  distinguished  is,  that 
there  are  three  strings  to  each  note ;  the  compass  is  always  bit  octaves 
and  a  half,  and  there  are  thua  upwards  of  two  hundred  and  twenty 
strings.  Sth.  The  tem-grand  pianoforte  is,  as  ita  name  imports,  a  mo- 
dification of  the  '  grand ;'  it  has  (he  strings  horizontal ;  its  case  some- 
what resembles  that  of  the  'grand,'  but  it  ia  shorter,  has  a  compass  of 
only  six  octaves,  and  has  but  two  strings  to  a  note.  These  are  the 
five  forma  of  pianoforte  now  mode;  and  the  manufacture  of  course 
involves  certain  modifications  to  suit  the  various  forms.  As  a  means 
of  showing  the  relative  propordona  in  which  these  several  forms  ore 
manufactured,  we  find  that  out  of  the  eighty  or  ninety  thousand  piano- 
fortes which  have  been  made  by  this  firm,  there  have  been,  to  eveiy 
hundred  '  squoree,'  twenty-eight '  grands,'  sixteen  '  cabinets,'  nine  '  cot- 
tage,' and  five  *  upright-grands '  and '  semi-grands ;'  so  that  the '  squares ' 
constitute  nearly  two-thirds  of  the  whole  number. 

The  coie,  being  a  hollow  box  veneered  on  the  outside,  is  made  in  a 
manher  nearly  similar  to  cabinet-work  generally.  In  the  '  square  * 
form  it  is  an  oblong  rectangle ;  in  the  '  cabinet '  it  is  lofty ;  and  in  the 
other  three  forms  it  is  modified  in  various  ways.  The  most  scrupulous 
care  is  taken  in  the  selection  of  wood,  not  only  in  reference  to  its  per- 
fect dryness,  but  to  the  combining  of  two  or  tiiree  sorts  together,  so 
that  each  kind  of  wood  may  render  its  peculiar  properties  in  aid  of  the 
others.  Nearly  all  the  work-benches  at  the  factory  are  provided  witii 
a  simple  but  valuable  arrangement  for  pressing  and  keeping  together 
the  pieces  of  glued  wood  while  drying.  At  a  height  of  about  four 
feet  above  the  bench  is  a  horizontal  board  or  &lse  ceiling ;  and  the 
glued  pieces  being  laid  on  the  bench,  a  number  of  elastic  wooden  rods 
ore  placed  nearly  vertical  between  the  &lse  ceiling  and  the  bench : 
being  longer  than  the  interval  in  which  they  ore  to  be  placed,  they 
can  only  be  adjusted  by  a  slight  bending  or  convexi^  in  their  length; 
and  this  bending  givea  diem  a  very  powerful  pressure  on  the  bench 
beneath,  or  on  the  glued  pieces  placed  on  the  bench.  In  some  instances 
we  saw  tbir^  or  forty  of  these  bent  vertical  rods  employed  on  one 
{»ece  of  wood.  When  the  glneings  are  dry,  a  alight  blow  oc  jerk  will 
remove  each  rod. 

Without  tttunding  to  ths  technical  namea  applied  to  the  various 
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ptrts  of  a  pianoforte,  we  shall,  peritaps,  be  undentood  hj  geneial 
readers  when  we  speak  o{ihe  frame-work  of  iJie  imtmiiMmt  as  distinet 
from  the  mere  outer  case.  If  we  open  a  pianoforte,  eapedall/  a 
*  grand,'  we  shall  see  bars  and  rods  and  strengthenera  of  various  kibdi^ 
placed  in  different  directions,  not  onlj  with  a  view  to  give  form  and 
stability  to  the  instrument,  but  to  resist  the  powerful  strain  to  wUdi 
it  is  exposed  by  the  tension  of  the  strings.  This  tension  is  truly  eitra* 
ordinary,  and  requires  for  its  due  appreciation  a  littJe  conaidenition  of 
the  phenomena  of  a  stretched  string  or  wire.  Let  us  anppoae  diit  a 
wire  is  wound  round  two  pegs  or  pins  placed  a  yard  apart,  and  tfail  it 
is  merely  brought  into  a  straight  line  without  any  attempt  at  atretdiing 
it  If  struck  with  a  soft  hammer  it  will  yield  a  low  sound,  due  to  a 
small  number  of  vibrations  per  second ;  but  if  we  wiA  to  elevate  A0 
pitch  of  the  tone,  we  can  do  so  by  increasing  the  tension  or  stiffiiess  of 
the  wire.  A  tuning-key  being  placed  on  one  of  the  pegs  to  whidi  the 
wire  is  attached,  the  peg  can  be  turned  round  and  a  portion  of  the 
wire  wound  on  it :  thb  necessarily  increases  the  tension  of  the  por- 
tion of  wire  extending  between  the  pegs;  the  increase  of  tension 
increases  the  rapidity  of  vibration  when  the  wire  is  struck ;  and  this 
increased  rapidity  gives  a  more  elevated  pitch  to  the  tone  elieSted. 
Now,  in  conformity  with  one  of  the  laws  of  force,  the  wire  pulls 
with  a  power  equal  to  that  by  which  it  has  been  stretched :  it  tends 
to  regain  the  state  which  it  originally  had,  and  by  this  tendency  exerts 
a  powerful  dragging  or  pulling  force  on  the  pins  to  which  its  two  ends 
are  attached,  and  on  the  frame-work  wherein  the  pins  are  inserted. 
This  force  is  exerted  by  every  wire,  according  to  the  tension  given  to 
it ;  and  the  aggregate  force  is  surprisingly  great.  It  is  calculated 
that  the  two  hundred  and  twenty-five  strings  or  wires  of  a  grand 
pianoforte  exert  a  strain  of  more  than  twenty  thousand  lbs. !  l^is  is 
in  fact  the  force  tending  to  draw  together  the  two  ends  of  the  frame- 
work  to  which  the  wires  are  attached.  It  need  hardly  be  observed, 
therefore,  that  the  frame-work  must  be  made  with  great  strength* 
The  various  pieces  of  wood  are  in  many  places  glued  up,  so  that  the 
grain  of  one  component  part  shall  extend  in  one  direction,  and  that  of 
the  other  at  right  angles  to  it ;  different  kinds  of  wood  are  used  in  dif- 
ferent parts ;  an  iron  rod  is  placed  here,  an  iron  plate  there ;  and  con- 
trivances of  various  kinds  are  introduced  to  give  most  strength  where 
most  strain  wiU  be  experienced.  The  *  action  *  of  a  pianoforte  (of 
which  we  shall  presently  speak)  is,  perhaps,  more  complicated  in  a 
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■  obinet'  thm  io  1117  otbar  fonn ;  but  tlie  nt«clutniaiD  cminected  with 
the  strings  is  &r  more  complex  in  the  '  gnnd.' 

The  mere  attachment  of  CKch  wire  to  pegs  at  its  two  ends  is  not  suf- 
ficient for  the  Bdjtutment  of  its  tone.  The  whole  length  of  wire  is  not 
allowed  to  vibrate  when  itruck,  but  onl;  a  given  length  of  it  from  one 
end  to  a  pin  inaerted  m  a  corred  piece  of  wood.  The  adjnctment  of 
these  vibrating  lengths  b>  the  dlSercnt  itringe  is  a  matter  of  great 
delicacy,  aad  maj  perimpa  be  rendered  coKpreheniible  by  the  few 
following  remarfci.  There  are  three  nodca  of  producing  an  elevation 
of  pitch  in  a  vibiating  stiing :  Ist,  b^  ahortoiuig  the  string ;  2nd,  hj 
increaaiDg  its  thickneM ;  or  3rd,  by  increasing  its  tension.  Now  the 
maoufactnrcr  does  not  adopt  anj  one  of  these  methods  of  adjusting 
tones,  to  the  exclusion  of  die  others :  he  avails  himself  of  all.  Twelve 
strings  of  the  same  length  and  tMckness  might  be  so  different  in  ten- 
sion as  to  jield  the  twelve  semitones  of  an  octave ;  twelve  strings  of 
the  same  thickness  and  toudon  might  be  of  such  different  lengUis  as 
to  yield  the  twelve  aemitones;  or,  lastly,  twelve  strings  of  the  same 
length  and  tension  might  be  made  to  produce  these  effects  by  having 
the  thickness  different.  But  in  practice  the  tones  produced  by  either 
of  these  methods  would  be  very  defective  in  character.  Each  degree 
of  thickness,  of  length,  and  of  tension  produces  its  own  peculiar 
effects  on  the  'timbre,'  or  quality  of  ton&  If  two  strings  of  the 
same  length  and  thickness  wore  »o  stretched  as  to  produce  tones  differ- 
ing by  an  octave  in  pitch,  one  would  be  strained  nearly  to  breaking, 
and  the  other  wonld  jnvduce  a  dull,  weak,  and  smothered  sound.  If, 
while  producing  these  two  notes,  the  strings  differed  only  in  length  or 
in  thickness,  the  qualities  of  tone  would  not  be  so  much  at  variance  as 
in  the  case  just  supposed;  but  still  the  required  equable  character  of 
tone  would  not  be  produced.  The  plan  adopted,  therefore,  is,  to  let 
the  leiig;tli,  the  thickness,  and  the  tension  all  vary  together. 

This  explanation  will  etuble  tts  to  imderstaud  the  reason  for  the  ob- 
served difference  in  Ae  strings  of  the  pianoforte.  We  perceive  that 
the  strings  for  the  upper  notes  are  not  only  shorter  but  also  thinner 
than  those  for  the  lower ;  and  wa  should  find,  though  it  is  not  percep- 
tible to  the  eye,  that  the  tension  is  likewise  differenL  The  thick- 
ness, the  length,  and  the  tensitm,  all  '^■"'■'''*^'  (but  not  uniformly), 
from  the  lower  to  the  upper  notes  ;  tensioH  being  here  ui«d  to  express 
the  force  employed  id  stretching  the  string  to  the  required  degree. 
In  a  grand  pianoforte  there  are  foorteea  different  thiekDoses  of  wire; 


the  sninlli 
the  thick! 
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far  the  upper  notea,  being  plain  polished  ateeV 
fur  the  lower  notM,  being  conted  with  a  very  |in«  coil 
copper-wire. 

In  ndjusling  the  strings  there  are  certain  rules  05  to  the  thickness 
wire  selected  for  a  certain  note ;  and  the  vibrating  length 
string  is  regulated  by  a  curved  piece  of  wood  called  a '  bridge,'  fiied 
the  sounding-board  of  the  instrument.  To  make  and  adjust  thiahri 
is  one  of  the  most  delicate  operations  of  the  '  belljnian '  or  '  sounding 
hoard  maker.'  The  curve  itself  is  regulated  by  a  gauge  to  which  lh« 
maker  works :  bo  is  the  position  which  the  bridge  is  made  to  occupy  in 
the  sounding-board  ;  and  so  likewise  are  the  order  and  arrangement  of 
the  pins  inserted  in  it.  These  pins  are  so  placed  that  the  strings  raiL 
against  them,  each  string  being  bent  out  of  Its  rectilinear  course  hm 
coming  in  contact  with  a  pin.  A  portion  of  the  string  is  thus  effeo^ 
lively  cut  off,  so  far  as  regards  the  vibration;  and  the  manufacturer  is 
thus  enabled,  hy  the  adjustment  of  the  pins  in  the  sounding-board,  to 
give  to  the  strings  any  vibrating  length  corresponding  to  the  tones  to 
he  produced,  So  complex  and  important  are  these  arrangements,  that 
tlie  strings  of  en  improved  grand  jiianoforte  require  nearly  one  thou- 
sand iron  pins  or  pegs,  each  one  inserted  in  a  hole  made  with  great 
exactness  to  its  dimensions.  The  workmen  called  'stringers'  Rx  the 
proper  strings  to  the  proper  pins.  The  wire  is  sent  from  the  wire- 
drawer  in  coils  about  five  or  sis  inches  in  diameter,  each  coil  contain- 
ing enough  wire  for  several  strings. 

Hitherto  we  have  said  nothing  of  the  mechanism  by  which  the  Strings 
are  struck, — by  far  the  most  curious  part  of  a  pianoforte.  This  me- 
chanism obtains  the  general  name  of  the  'action;'  and  when  we  hear 
of '  square  action,'  '  grand  action,'  &c.,  we  must  understand  these  terms 
to  allude  to  the  particular  mode  in  which  the  percussion  is  effected. 
It  is  perhaps  scarcely  too  much  to  say  that  three-fourths  of  tlieimproTe- 
menta  which  the  pianoforte  has  undergone  during  the  preaent  centuij 
have  had  relation  to  the  '  action.'  All  the  great  firms  for  which  the  ' 
tropolis  is  distinguished  in  this  branch  of  manufacture  hat-e  brougl 
forward  some  or  other  improvements  in  this  respect ;  and  their  nnil 
labours  have  raised  the  instrument  to  such  a  stage  of  perfection,  that^ 
like  the  chronometer — there  is  little  more  to  he  wished  for,  unless 
indeed  it  were  possible  to  obtain  the  sustained  tones  of  the  organ. 

The  most  obvious  part  of  the  '  action '  is  the  key-board  and 
chaniam.     Every  ebony  or  ivory  key  is  a  lever,  which,  when  pr< 
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down  al  the  foremost  end,  rises  at  the  hindmost,  and  this  leverngu  ia 
the  source  of  all  tlie  effects  gubse(]uently  produced.  A  little  exami- 
nation of  these  kejs  will  show  that  the  ebony  is  solid,  hut  that  the 
ivory  is  merely  a  veneer  or  surface  put  on  a  substratum  of  wood.  The 
white  keys  are  made  of  carefully  prepared  lime-tree  wood,  which  is  cut 
after  the  pieces  of  ivory  are  attached.  Fig.  2  shows  the  appearance 
nf  the  key-huard  while  being  cut  up  into  keys,     Tiie  pieces  of  ivory 


are  shaped  and  prepared  by  the  Ivory-worker  to  the  exact  size  for 
each  key,  and  are  glued  side  by  aide  on  the  surface  of  the  wood. 
The  wood  is  marked  out  by  a  gauge,  and  is  Ihcn  cut  up  into  parallel 
pieces  for  the  keys,  by  means  of  a  slight  frame-saw.  A  notch  is  made 
in  the  stem  or  alafl  of  every  white  key,  to  receive  the  ebony  key  and 
its  stnm.  When  all  the  keys  are  cut,  a  little  piece  of  mechanism  is 
placed  in  one  particular  part  of  the  length  of  each,  to  form  a  ful- 
I    crura  or  pivot. 

To  the  hindmost  part  of  each  key  is  attached  the  meclianism  whereby 
I  H  is  made  to  act  upon  the  string;  and  this  mechanism,  to  which  the 
I  name  of  tlie  '  action '  u  more  particularly  applied,  presents  a  com- 
J  plexity  uf  arrangement  that  will  baffle  everything  like  a  popular  dc- 
I  acription.  Simple  as  the 'square' pianoforte  is  when  compared  wiUi 
e  other  forms,  yet  Fig.  3  wUl  show  that  the  '  action '  attached  to  each 
'   key  is  anything  but  simple.     This  cut  represents  a  '  sqtiare  treble- 
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action,*  that  is,  nidi  a  portion  of  Hie  k«yi  md  e 
belong  to  about  dire«ocUTes  of  tbe'trvUe*  ornppwpartQftbemtni- 
ment.  This  piece  of  niecfaaniBm  ii  lefxtumbei  at  viewed  from  bdund, 
the  most  fHTonrable  positton  ibr  di^dajii^  the  Bttriocin  of  dw  'ac- 
tion.' It  is  seen  that  there  are  a  number  of  nnall  jaaoea  placed  at  t»- 
riona  anglea,  and  acting  apon  one  another  hgmriowipecMi  of  lerengr: 


.BorSqiUI 


I  Piuuftiiu.— n|.  3. 


But  this  '  action '  sinks  into  insignificance  Then  compared  to  that  of 
a  cabinet  pianoforte  in  its  most  improved  form.  We  know  of  feireon- 
trivances,  except  a  watch,  or  a  bobbin-net  machine,  to  rival  Uw  ht^ 
in  intricate  combinations.  One  part  of  the  mechanism  ■**— hmj  to  *^fh 
key  is  to  cause  tlie  hammer  to  strike  on  the  string;  another  isto  len- 
late  the  degree  of  strength  or  softness  with  which  the  blow  ia  ettsek ; 
a  third  is  to  prevent  the  reboimd  of  the  hammer  after  the  blow;  and 
otliers  are  to  produce  modifications  of  effect  ao  minate  that  nothing  but 
tiie  most  refined  skill  in  pianoforte-playing  conld  render  them  either 
appreciable  or  necessary.  Indeed  the  advance  of  the  mannJbetiue,  and 
the  advance  of  the  players  in  skill,  reciprocally  meaanre  each  other : 
for  while  on  the  one  hand  the  resources  of  the  instrument  were  nev^ 
thoroughly  known  until  a  Liszt,  a  Thalberg,  a  Hen,  or  a  Hoacbelea 
developed  them ;  ao  on  the  other  hand  these  great  playen  would  never 
have  been  able  to  produce  the  exquisite  effects  for  whid  they  are  ao 
celebrated,  unless  the  manufacturers  had  made  important  and  repeated 
advancements  in  the  progress  of  the  instrument  towarda  perfection. 
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Fig,  4  illustrates  the  geiiernl  appearance  which  tlie  'aotiuii'  of 
n  iniproveU  cahini^t.  pionoforLe  presents  before  the  siUccn  covering 
is  applied.  Vet  tliui '  action.'  complex  us  it  appears,  can  give  but 
a  faint  iilea  of  the  minute  det4uU  invulveJ  in  tlie  cicchatiUin.  Nearly 
the  whole  of  tlie  long  slentlcr  rods,  tlie  levers,  &c.,  here  been  have 
notlung  to  do  witli  the  striking  of  the  stringa :  they  relate  merely 
to  the  production  of  some  of  those  delicate  effects,  tliose  minute 
siiiulrs  of  tone,  which   are  not  sought  fur  in  tlie  avenij;e  atjie  of 
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JDEtrumenti.  The  mechtnifm  lien  Men  fermi  the  '  front  action ;'  and 
on  tliia  being  removed,  another  aeriet,  atill  more  complex  than  this,  ii 
displayed;  and  on  the  remoral  of  thii  Utter,  which  ia  the  'action*  pro- 
perly 10  called,  we  Bee  the  (tringg  tbemMlrea,  die  percnasion  of  which 
is  the  object  of  all  thia  intricate  aaaemblage. 

We  have  tbon^t  that  the  matter  now  under  coniideration  could  not  be 
better  illiutrated,  for  general  retdeta,  Qian  bjr  aacertaining  the  number 
of  aepante  piecea  concerned  in  thii  mechaniam.  Thia  haa  been  kindly 
done  for  us  Ig'  one  of  the  anperintendenta ;  and  we  find  (hat  in  one  of 
Hcfsra.  Broadwood'a  moat  improved  a[z-ai)d-»-half  octare  pianoforte* 
(for  which,  we  believe,  a  pateid  haa  been  taken  out)  the  mechaniam  con- 
nected with  the  *  action  *  conaiata  of  about  tkret  (Aowonii  ei^  htmdnd 
aeparate  piecea  of  ivory,  ebony,  cedar,  aycamore^  lime-tree,  nuboganj, 
beef-wood,  oaJc,  pine,  iteel,  iron,  brass,  lead,  cloth,  felt,  leather,  iod 
vellum.  Every  oneof  these  has  to  be  fashioned  with  the  most  acmpnlous 
exactness,  ini!  as  scrupulously  adjusted  to  its  place.  Many  of  the  pieces 
are  not  more  tluin  a()usrter  of  an  inch  square,  some  even  lefi.  The 
<]ualities  of  all  the  varieties  of  wood  are  cloEcly  studied,  in  order  to 
determine  tlieir  particular  aptitude  for  the  different  ports,  and  it  is  thus 
that  HO  many  eu  seven  or  eight  kinds  arc  used  in  the  '  action '  alone. 
One  kind  is  preferred  because  slender  rods  msde  of  it  will  not  warp; 
another  kind  because  the  grain  is  straight ;  a  third  because  it  is  hard 
and  smooth ;  a  fourtli  because  it  is  soft  snd  smooth ;  and  so  on.  Some 
of  the  rods  are  as  much  as  three  feet  long,  and  only  a  sixth  or  seventh 
of  on  inch  in  thickness.  To  give  the  technical  terms  applied  to  all 
these  little  pieces  would  lie  of  no  use  ;  for  after  snying;  that  the  key 
acts  on  the  '  grasshopiicr,'  and  the  '  grasshopper '  on  the  '  under-ham- 
mer,' and  tlie 'under-hammer' on  the 'sticker,'  and  the  'sticker'  on 
the 'hammer,'  and  the  'hammer'  on  the  string,  we  have  done  but  little 
towards  explaining  the  particular  construction  and  action  of  each. 

^Mien  wc  say  tliat  all  these  minute  pieces  are  fashioned  snd  adjusted 
by  hand,  it  will  be  readily  conceived  that  an  important  part  of  the  ar- 
rangements of  the  factory  has  reference  to  them.  One  of  the  work- 
shops is  entirely  occupied  by  the  '  key -makers,'  who  prepare  the  lime- 
tree  of  which  the  body  of  the  key  is  made,  glue  on  the  pieces  of  ivory, 
cut  the  keys  to  their  required  widths,  arrange  tbe  little  pin  or  fulcrum, 
&c.  Other  workmen  make  the  slender  cylindrical  rods  of  pine  or  of 
pencil  cedar.  Some  arc  forming  the 'hammen,' othera  the  'nnder- 
liammers,'  the  '  dampers,'  the  *  grasshoppers,'  Ac,    An  important  and 
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very  curioiu  part  of  the  labour  is  the  adjustment  of  the  little  pieces  of 
vellum,  cloth,  felt,  and  leather.  Vellum  is  used  for  the  hinges  of  some 
of  the  minute  parts  ;  the  two  ends  or  edges  of  the  vellum  being  glued 
into  slits  in  the  two  pieces  which  are  to  be  hinged  together ;  and  it 
tlius  forms  H  hinge  peculiarly  delicate  in  its  action.  Tlie  little  pieces 
of  clolh  are  used  in  v&rioua  ways  for  subduing  the  rattling  sound  which 
pieces  of  meclianism  would  he  apt  to  produce,  and  which  would  in- 
terfere with  llie  tones  of  the  instrument.  To  such  a  degree  of  refine- 
ment is  this  carried,  that  Bmall  holes  not  above  a  twelfth  or  fifteenth  of 
an  inch  in  diameter  are  lined  with  cloth  in  order  to  give  a  smoothnees 
to  the  motion  of  a  wire  which  parses  tlirough  the  hole.  The  felt  and 
the  leather  are  principally  employed  as  coverings  for  tlie  hammers 
and  dampers  which  come  in  contact  with  the  wires,  and  which  are  thus 
covered  to  give  mellowness  to  tlie  tone.  If  a  stretched  wire  be  struck 
by  a  piece  of  wood  or  of  metal,  two  sounds  are  heard — one  due  to 
ibration  of  the  wire  itself,  and  the  otiier  to  tlie  blow  wiiich  the 
ing  substance  gives :  to  get  rid  of  this  latter  sound  is  the  object 
'«f  leathering  and  felting  the  hammers.  The  foU  used  for  this  pur- 
pose at  Messrs.  Broadwood's,  and  which  is  a  beautifully  soft  white 
Enbstance  about  a  fourth  or  fifth  of  an  inch  thick,  is  said  to  be  made 
from  tlie  wool  of  sheep  reared  on  Prince  £sterliazy*s  estate  in  Hun- 
gary, tlie  quality  of  this  wool  having  been  found  admirubly  adapted, 
from  ils  softness,  for  this  purpose.  This  is  not  the  least  remarkable  of 
the  instances  which  show  how  manufactures,  when  left  to  regulate 
leniselves,  set  distance  at  defiance,  and  draw  together  commodities 

all  quarters. 

In  speaking  of  the  strings  for  the  various  forms  of  pianoforte  we 
ited  that  the 'grand' has  three  strings  to  each  note,  and  that  each 
the  other  four  forms  has  two.  The  adjustment  of  all  tliese  strings 
an  important  matter,  and  devolves  upon  the 'regulators' and' tuners.' 
will  of  course  be  understood  that  in  such  a  case  the  two  or  three 
iiigs  belonging  to  one  note  must  be  tuned  in  unison ;  and  to  effect 
strings  are,  as  may  be  supposed,  uf  equal  lengths  and  thick- 
The  object  then  is  to  bring  them  to  an  equal  degree  of  tension, 
which  the  tones  may  be  of  the  same  pilch.  The  persons  employed 
avocation  arc  such  as  are  able,  from  accuracy  of  .car,  to  deter- 
le  musical  intervals  with  much  precision.  In  Fig.  4  the  '  cabinet ' 
lofurte  is  represented  as  undergoing  tlie  process  of  tuning.  We 
ly  here  remark  that  the  '  regulation '  involves  something  more  than 
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the  detemiiiMtioa  of  the  mwiad  intatib  betiren  the  m/wml  tones : 
it  relates  also  to  the  easj  and  proper  action  of  the  keja^  snd  the  gene- 
nl  fitness  of  til  the  parts  for  the  office  wUch  ihej  ve  to  mrre. 

A  portion  of  pianoforte  medisnism  to  which  ne  fa«re  not  yet  alluded 
ia  that  connected  with  the  pedaUt  reaemUing  all  the  odier  portions  in 
the  high  degree  of  care  necessary  in  the  nuprafoctaie.    These  pedab 
serve  two  totally  distinct  offices,  one  of  which  rdates  to  all  kinds  of 
pianofortea,  and  the  other  to  those  only  whidi  are  provided  with  three 
strings  to  evety  note.    The  firet  govern  the  '  dampen,*  and  their  use 
may  he  thua  explained.    In  order  Aat  the  harmonies  in  a  ]Mece  of 
music  may  produce  their  due  effect,  it  is  necessary  that  the  jweceding 
notes  should  not  continue  to  sound  long  after  the  keys  have  heeo 
struck,  else  discord  may  usurp  the  place  of  harmony.    For  instance,, 
if  the  note  C  were  sounded,  and  the  next  note  of  the  piece  of  music 
were  D,  the  continued  sounding  of  the  C  after  the  D  has  been  struck 
would  give  the  discordant  interval  of  a  second,  which  the  ear  cannot 
tolerate,  except  as  a  foil  to  more  perfect  intervals.     Hence  mechanism 
18  provided,  whereby  a  soil  hammer  or  'damper'  is  made  to  fall  on 
the  vibrating  string  directly  the  finger  is  removed  from  the  key,  and 
this  damping  smothers  the  note  by  stopping  the  vibrations.     As,  how- 
ever, it  is  desirable  in  some  pieces  of  music  to  have  the  full  effect  of 
the  vibrating  strings  after  the  fingers  are  removed  from  the  keys,  the 
player  is  enabled,  by  pressing  his  foot  on  a  pedal,  to  remove  all  the 
'  dampers '  from  the  strings,  with  which  they  do  not  again  come  in 
contact  until   the   pedal  is  released.     In  some  of  the  older  square 
pianofortes  tliis  adjustment  is  made  by  means  of  a  handle  situated 
near  tlie  Icfl  hand  of  the  player ;  but  we  believe  that  in  all  the  modem 
instruments  a  pedal  affords  tlie  requisite  leverage.     The  other  kind  of 
pedal,  used  only  in  grand  pianofortes,  is  employed  for  the  purpose  of 
removing  one  out  of  every  three  strings  from  the  action  of  the  ham- 
mers.    If  three  strings  were  struck  by  a  hammer  every  time  that 
the  key  belonging  to  tliat  hammer  is  played  upon,  the  player  could 
not  obtain  the  piano  passages  which  add  so  much  to  the  grace  and 
effect  of  music.     There  is,  therefore,  a  provision  for  lessening  the 
quantity  of  sound — for  such  is  in  reality  the  operation — ^by  lessening 
the  number  of  strings  struck  by  each  hammer.     This  is  effected  by 
shifting   the   entire  key-board  to   a  small  distance   from   its  usual 
position,  whereby  each  hammer  clears  one  of  the  three  strings,  and 
only  strikes  the  other  two.     The  foot-pedal  effects  this  shifting  by 
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KTiueiliate  leTere,  and  the  fUytr  has  tbus  the  vshole  orrangemeDt 

PAmoiig  the  minor  operations  in  the  manufacture  h  li\e  ])rEpaTatian 
^fret-work  or  open-cut  hoaitla  for  th«  front  of  some  kinds  of  piano- 

This  is  effected  In  a.  very  quick  and  elegant  way.     The  device 

being  mark^  on  the  boanl  with  ch«lk,  the  board  is  flxed  vertically  in 
ml  of  vice,  and,  as  represented  in  Fig.  b,  m  sawn  by  means  of  an 
'oniely  fine  nnd  thin  saw,  which  follows  all  the  turnings  and 
indings  of  Uie  chalk-marks,  penetrating  to  every  angle,  however 
',  snd  severing  tlie  small  pieces,  the  alwence  of  which  coDBtitutes 
e  pattern.  The  otlier  ornamental  fixtures  we  must  dismiss  without 
>  particular  notice,  as  involving  no  principle  but  tlml  which  dis- 
l|;uiahes  common  cabinet-work.  We  may,  however,  notice  lliat  the 
mud  legs  for  the  better  kinds  of  instruments  are  produc«d  by  a 
initiful  lathe,  the  action  of  which  i«  of  a  highly  scientilic  order. 
■  Itexagonal  or  octagonal  pattern  is  produced  in  a  circular  leg,  by 
^wiug  the  leg  lo  remain  stationary,  and  making  the  cutting  tool 
iVolvr  rapidly  at  such  a  distance  from  it  as  to  cut  away  one-sixth  or 
eighth   of  the   surface.     The   cutting   tool   has  at  the  same  tinK'  a 
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motion  backward  and  forward  in  the  direction  of  the  length  of  the  1^. 
The  principle  of  action  very  much  reaembles  that  of  the  wbcel-euttnig 
engine  in  the  clock- factory. 

^Vhen  the  various  component  parta  of  the  pianofortea  are  pat 
together,  the  tones  regulated  to  something  like  accuracy,  the  exterior 
adomod  with  poliihing,  carved  omamenta,  tie.,  md  ill  rendered  nearij 
complete,  they  are  conveyed  to  another  eatabliahment  belonging  to 
the  aame  firm  in  the  neighbouriiood  of  Golden  Square.  Before  we 
fbllow  them  to  thii  laat  depoaitory,  we  will  mention  ■  circnmatance 
which  itmck  iia  during  the  viait  to  tbe  factory  at  the  Horaeferry  Road, 
and  which  ia  worthy  of  notice:  we  mean  the  precautiona  tsken  lo 
prevent  fire.  Wherever  large  qnantitiea  of  dry  wood  ar«  uaed,  midi 
precautiona  are  highly  necenary ;  but  we  aeldom  remember  to  have 
•een  them  carried  out  on  auch  a  complete  ayatem.  in  many  parti  of 
the  factory  brick  party-walls  are  carried  from  front  to  back,  and  acnM 
the  opening  which  connects  one  department  with  another  ia  a  sliding  iron 
door,  carefully  closed  every  night;  so  that  die  connection  ia  entirely 
cut  off  from  one  to  another.  For  the  use  of  the  workmen  who  have 
to  melt  glue,  &c.,  there  are  about  fifty  large  German  stove* :  tbeee  are 
each  entirely  surrounded  by  a  high  iron  fender,  which  rests  on  atone 
or  brick-work,  separated  by  sheet  lead  front  the  wood«i  floor  beneath; 
so  tliat  the  heat  from  the  atove  is  moat  effectually  cut  off  from  the 
floor  beneath,  and,  being  cloie  stoves,  no  sparka  can  fly  about.  For 
the  process  of  veneering,  and  others  wherein  an  open  fire  i*  required, 
large  fireplaces,  about  thirty  in  number,  are  provided :  theee  are 
surrounded  by  and  baaed  on  brick ;  and  in  the  front  of  each  ia  a  heavy 
(tiding  iron  door,  working  vertically  in  groovea  and  balanced  I^ 
weights.  The  door  can  be  lowered  in  an  instant,  whereby  the  fire  i« 
not  only  comjiletcly  shut  out  from  communication  with  the  shop,  but, 
being  deprived  of  draught,  must  necessarily  decline.  Each  fireplace 
ia  for  the  use  of  a  certain  number  of  men,  all  of  whom  take  by  turns 
the  office  of  seeing  that  a  bucket  of  water  stands  by  the  side  of  the 
fireplace,  and  of  closing  the  iron  door  on  leaving  work.  The  super- 
intending foreman  visits  all  parts  of  the  Ikctory  every  evening  alter 
the  men  have  left,  and  if  any  one  of  the  sliding  doora  is  seen  open,  the 
man  whose  turn  it  was  to  attend  to  it  is  subjected  to  a  fine.  If,  not- 
withstanding these  precautions,  a  fire  should  break  out,  a  fire-engine, 
a  coil  of  leathern  pipe,  a  plug  connected  with  the  water-main,  and 
other  mechanism  of  a  aimilar  kind,  are  at  hand,  and  can  he  brought  to 
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bear  u|ion  any  part  of  tlie  factory  itt  a  few  mitiut«a'  noticf.     These 
ingemenU  such  as  it  would  be  wril  to  adopt  in  every  well' 
rdered  factory. 

c-vans  which  bear  the  name  of  "Broadwood"  are  em- 
poyed  not  only  to  convey  pianofortes  to  the  houses  of  the  purcbaaeri, 
mvey  them  in  tlie  first  Instance  trum  the  factory  in  the  Horgefcrry 
Koail  to  Great  Pulteney  Street,  Golden  Square,  where  is  the  original 
establiflimeut  belonging  to  the  Grm.  Before  the  great  extension  in 
the  use  of  the  pianoforte,  the  operations  of  the  firm  were  wholly 
carried  on  in  Pulteney  Street  and  in  &  range  of  buildings  extending 
from  tbencc  to  Golden  Square;  hut  now,  nltbough  there  are  here  uj)- 
wards  of  a  hundred  and  fifty  persons  employed,  the  pianofortes  are 
principally  made  at  the  factory  which  we  have  just  left.  The  stock  of 
instruments  required  to  be  kept  on  hand  is  so  extremely  large,  that  a 
wide  range  of  ware-room  is  necessary.  Almost  every  room  in  two 
irge  houses  in  Pulteney  Street  and  one  in  Golden  Stiuare  is  occupied 
"n  this  way,  or  else  by  tuners  who  are  giving  the  final  regulation 
b  the  tones  of  the  instruments :  this  adjustment  cannot  be  effected  in 
t  large  room  where  many  are  similarly  employed,  on  account  of  the 
infusion  of  sound  which  would  result;  and  there  are  therefore  seldoni 
e  than  two  tuners  in  one  room.  Some  of  the  apartments  are  store- 
s  for  '  grand '  pianofortes,  some  for  '  cabinet,'  some  for  '  cottage,' 
for  'semi-grand,'  some  for  'square;'  others  are  for  seeondbnnd 
iments.  A  large  range  of  workshops  is  principally  occupied  by 
men  engaged  in  '  granda,'  the  internal  mechanism  of  which  is 
prepared  here ;  others  are  repairing  and  adjusting  stock  pianoforte*, 
many  hundreds  of  which  arc  kept  ready  for  hire.  On  the  ground-floor 
e  ranges  of  counting-houses  and  offices,  for  tlie  cashier,  clerks,  col- 
tors,  Sc,  belonging  to  the  establishment ;  in  one  of  which  we 
I  portrait,  by  Hogarth,  of  the  original  proprietor  of  the  eeta- 
it,  a  picture  which  has  probably  occupied  its  present  place  for 
e  than  a  century. 

The  pianoforte  manufacture  is  one  in  which  nothing  but  higbly- 
sktUed  manual  dexterity  can  make  and  adjust  the  numerous  pieces  of 
mechanism  involved  in  it;  and  those  workmen  who  poseess  tliis  skill 
^Ette  not  likely  to  be  supplanted  by  any  automatic  machinery.  Hence 
^^ftliappene  that  the  same  workmen  are  seen,  year  after  year,  occupying 
^^Beir  old  benches,  using  their  old  tools,  coming  to  work  and  leaving 
^^nrk  at  the  old  hours,  and  seeming  as  if  the  old  shop  belonged  to 
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them  and  they  to  the  diop.  We  notieed,  not  only  HmX  many  of  the 
workmen  in  the  fiictorj  are  elderly  men  who  have  oeevpied  their 
present  situations  twenty,  thirty,  or  forty  yean,  hut  that  a  kindly 
feeling  prevailed  among  all,  illustratiTe  of  mutaal  conMefnee  between 
the  employers  and  the  employed.  The  patriarch  of  the  eatablishment 
isa  venerable  ct-dnMiiil  ibremaii,  not  fiurfrom  ninely  years  of  age,  who 
has  seen  out  two  or  three  generations  of  workmen,  and  whoee  con- 
nection with  the  establishment  dates  back  tiiroagfa  a  period  of  nearly 
sixty  years.  That  such  a  man  is  respected  by  the  firm,  and  deemed 
almost  part  and  parcel  of  it,  need  hardly  be  said. 


XVXII— A  DAY  AT  THE  'miSTinNSTER  GAS- 
WORKS- 


bod; 


Dr.  Aruott  says  of  die  water-pipes  of  IjotkJoii,  ramifying 
through  every  street,  and  lane,  and  alley,  and  distributing  their  valu- 
able contents  to  the  dwellings  of  its  inhnbitanU,  we  may  to  a  certain 
extent  say  of  tlie  pipes  through  which  our  supply  of  gns  is  obtained. 
"  The  supply  and  dulrlbution  of  water  in  a  large  city,  since  the  ateam- 
engtne  was  added  to  iJie  apparttus,  npproacbes  closely  to  the  perfection 
of  nature's  own  work  in  the  cirrulation  of  blood  through  the  animal 
body.  From  a  genera]  reservoir  a  few  main  pipes  issue  to  llw  chief 
divisions  of  the  town;  these  send  suiuble  branches  to  every  sti-L-et,  and 
branches  again  divide  for  the  lanes  and  alleys;  while  nt  last  into 
every  house  a  snt&U  leaden  conduit  rises,  and,  if  required,  carries  its 
precious  freight  into  every  apartment,  where  it  jriehls  to  the  tundng 
of  a  cock,"  Tlie  analogy  is  true  so  far  as  regarda  the  emanation  from 
a  centre,  the  branching  out  of  minor  pipes  from  those  of  larger  dia- 
meter, the  lateral  small  pipes  leading  into  the  houses,  and  the  con- 
cealment of  the  whole  asaemhlage  beneath  the  pavement  and  road-wny ; 
but  the  subseqaent  movement  from  the  branches  back  a^ain  (o  the 
centre, — tliough  observable  in  the  flow  of  water  through  drains  into  the 
rivers  and  seas,tlie  evaporation  from  ^encr,  and  the  feeding  anew  the 
springs  from  which  the  supply  was  originally  obtained, — is  not  so  ob- 
aerv^Ic  in  the  gaa  circulation. 

Be  the  analogy  what  it  may,  however,  no  thinking  person  can  fail 
be  struck  with  the  admirable  means  whereby  our  cities  and  towns 
;  now  lighted.  So  far  back  as  the  yesr  1823,  when  gas  companies 
were  comparatively  in  their  infancy,  a  Committee  of  the  House  of  Com- 
mons spoke  highly  of  the  system  of  lighting  streets  by  gas,  as  a  mea- 
■nre  of  street  police;  and  there  can  be  no  question  that  the  doers  of 
evil,  who  "  love  darkness  rather  than  light,"  infest  the  streets  of  Lon- 
don not  only  relatively,  but  positively  less  now  than  before  the  intro- 
fcetion  of  gas,  although  the  inhabitants  have  increased  tliree  or  four 
kundred  thousand  in  nuniber.  Tbe  beauty  and  convenience  of  the  light 
afforded  by  gas  in  itreet^  shops,  and  buildings  are  appreciated  by  all ; 
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but  the  protection  which  it  gives,  thongh  not  to  follj  undentood,  is 
not  less  worthy  of  notice. 

The  establishment  to  whose  arrmngements  the  details  of  this  paper 
are  devoted  is  the  Westminster  station  of  the  ^  Chartered  Gas-light  and 
Coke  Company."     It  bears  in  many  respects  "the  same  relation  to  the 
gas-manufacture  which  the  Soho  factory  bears  to  the  steam-engine  ma- 
nufacture.    It  was  the  establishment  which  first  had  to  bear  the  brunt 
of  all  the  obstacles  attending  the  public  use  of  gas,  the  difficulties  in 
the  production  of  gas  sufficiently  pure  for  purposes  of  illumination,  the 
difficulties  attending  the  transmission  of  gas  from  the  works  to  the 
houses  and  buildings,  the  enormous  expense  involved  in  the  prosecution 
of  experiments,  and— perhaps  the  most  difficult  of  all — to  overcome 
the  prejudices  existing  in  the  public  mind.     It  is  not  more  than  forty 
years  ago  that  a  Mr.  Winsor  drew  the  attention  of  the  London  public 
to  tliis  mode  of  lighting  streets  and  houses,  after  it  had  been  essayed  in 
a  few  other  parts  of  England.     He  lectured  on  the  subject  at  the  be- 
ginning of  tlic  present  century,  and  formed  a  ''  National  Light  and 
Heat  Company,"  which,  though  built  upon  rather  fanciful  grounds  by 
the  projector,  became  tlic  parent  of  all  the  gas  companies,  and    has 
ever  since  taken  the  lead  among  them.     The  works  were  established 
at  Westminster,  forming  a  portion  of  the  present  large  station  there. 
Mr.  Matthews,  who  wrote  a  history  of  gas-lighting  about  fifteen  years 
ago,  takes  the  following  view  of  tlie  establishment  of  Mr.   Winsor's 
company,  which  had  become  a  chartered  body : — '^  Various  and  plau- 
sible as  were  the  objections  urged  against  it  at  the  time,  experience 
has  proved  that  the  property  of  any  individual  was  neither  adequate  to 
the  magnitude,  nor  likely  to  be  risked  in  such  large  and  expensive  un- 
dertakings ;  and  this  was  shown  by  some  facts  adduced  in  the  evidence 
to  support  the  bill.     By  calculations  that  were  made  from  actual  sur- 
veys, it  appeared  that  the  expense  of  laying  down  pipes  for  the  city 
of  Westminster  alone  would  be  one  hundred  and  fifty  thousand  pounds, 
without  including  anything  else.     There  were  also  other  circumstances 
that  entitled  this  company  to  particular  attention ;  for,  previous  to  this 
period,  their  experiments  for  making,  purifying,  and  applying  the  use 
of  coal-gas  to  the  purposes  of  lighting  had  been  made  on  a  large  and 
expensive  scale.     And  although  the  public  had  been  partially  benefited 
from  the  knowledge  obtained  by  their  means,  hitherto  no  pecuniary 
advantage  had  resulted  to  themselves,  notwithstanding  their  sealous 
exertions  to  improve  and  introduce  the  art  of  gas-lighting.     However, 
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the  hope  of  future  benefits  iminiated  them  in  tlieir  further  efforts  to 
attain  tlieir  object.  Perseverance  enabled  them  to  overcome  tiie  grent 
difficulties  which  attended  their  pursuits  ;  the  success  of  their  endea- 
vours lias  excited  and  encouraged  others  to  engage  in  the  saiue  course, 
end  imitate  their  example  ;  and  how  many  similar  companies  may  trace 
tlieir  origin  to  the  stimulus  produced  by  ihe  Buccessful  establishment  of 
this!"  The  baildings  which  had  been  erected  at  the  Westminster  sta- 
tion before  Mr.  Matthews  wrote,  together  with  those  which  have  been 
subsequently  added  to  it,  have  cost  no  less  a  sum  tlmn  three  hundred  and 
fifty  thouBOnd  pounds. 

The  western  station  of  the  Chartered  Company  (the  other  two  eU- 
tiuns  being  at  St.  Luke's  and  near  Shored  itch)  .occupies  an  oblong  plot 
of  ground,  upwards  of  three  acres  in  extent,  lying  on  the  northern  aide 
of  the  Horsefcrry  Road,  at  no  great  distance  from  the  Milibank  Peniten- 
tiary. It  was  probably  in  the  open  fields  when  first  built ;  but  streets 
have  been  gradually  formed  around  it.  The  general  arrangement  of 
the  buildings  is  this ; — there  are  two  open  squares  or  quadrangles  con- 
nected by  an  arched  passage  ;  both  the  quadrangles  are  surroundt-d  on 
all  four  aides  by  buildings,  and  the  larger  or  southern  quadrangle  l^as 
in  addition  a  large  isolated  building  occupying  its  centre.  The  vari- 
ous masses  of  buildings  have  been  erected  at  different tinies,  as  theo]ie- 
ralione  of  the  company  extended,  and  serve  aa  a  kind  of  memento  of 
the  successive  steps  by  which  this  great  social  improvement  has  been 
wrought. 

It  will  facilitate  our  comprehension  of  the  arrangement  of  the  esta- 
blishment if  we  first  briefly  enumerate  the  steps  by  which  gas  is  pro- 
duceil.  1st  The  carburetted  hydrogen,  which  constitutes  the  gas  for 
illumination,  ia  one  of  tlie  ingredients  in  common  coal,  and  is  aepa- 
raUMl  from  it  by  distilling  the  coal  in  highly  heated  vessels  secluded 
from  the  access  of  atmospheric  air.  2nd.  The  substance  left  beliind 
in  the  heated  vessels  or  retorts,  after  the  volatile  portions  have  sepa- 
rated from  it,  forms  the  fuel  known  as  coke,  which  is  either  sold  to 
other  parties,  or  is  used,  with  or  without  admixture  with  coals,  to  heal 
the  retorts.  3rd.  The  volatilized  ingredients  arc  so  far  from  being 
pure  carburetted  hydrogen,  that  they  comprise  tar,  ammonia,  sulphii- 
retled  hydrogen,  and  other  substances,  all  of  which  must  be  removed 
bffore  the  light-producing  ingredient  will  be  in  its  proper  degree  of 
purity;  and  the  first  part  of  tliis  purification  ia  effected  by  a  piece  nf 
Bp]iaialus  called  a  "  hydraulic  main,"  in  which  the  coarser  impurities 
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are  deposited.  4tlL  The  gaseoui  product  puMt  thnmgh  inpea,  wbich 
are  either  immeraed  in  cold  water,  or  are  iprinkled  I17  a  jet  of  cold 
water  externally ;  wfaerebj  all  the  impuritiei  which  are  in  the  gaseoni 
form  onl J  at  high  temperatures  are  condienied  and  fhll  into  a  ve«el  be- 
neath :  hence  this  process  is  called  *  condensing.'  Ml  The  remaining 
gas  contains  sulphuretted  hydrogen  as  well  as  cariraretted  hjdrogen; 
and,  in  order  to  remove  the  former,  the  whole  is  agitated  in  a  vessel 
containing  either  lime  or  lime-water,  which  combines  with  the  delete- 
rious ingredient  and  leaves  the  carbnretted  hjdiogen  tolerably  pure. 
6th.  The  gas  thus  made  is  conveyed  through  pipes  to  immense  stmr- 
vessels  called  *  gasometers'  or  *  gas-holders,'  where  it  is  kept  out  of 
contact  with  the  atmosphere  by  inverting  the  vessd  in  a  tank  of  water. 
7th.  The  gas  passes  through  a  'meter'  or  measurer,  whereby  the  whole 
quantity  made  throughout  a  given  period,  and  the  rapidity  of  formation 
at  any  particular  point  of  time,  are  determined.  8th  and  lastly.  The 
gas  b  conveyed  from  the  meter  to  the  various  streets  and  buildings  by 
pipes  laid  underground,  the  supply  being  adjusted  to  tlie  demand  by 
gauges  and  valves  ])laccd  near  the  meter. 

lliis  being  premised,  we  will  make  a  tour  of  the  Gas- Works. 

On  passing  tiiroiigh  the  entrance  gates  from  the  Uorseferry  Road, 
we  see  on  the  right  hand  a  range  of  offices  and  counting-houses  called 
collectively  the  *  Coke-Office,'  while  another  range  on  the  left  hand  ia 
occupied  as  the  '  Light-Office.'  In  these  ranges  of  buildings  are  the 
offices  for  the  Committee  of  Management,  the  superintendent,  the 
clerks,  and  otliers  engaged  in  counting-house  duties.  The  terms 
'  coke-office '  and  *•  light-office '  relate  to  the  two  great  departments  into 
which  the  operations  of  most  or  all  gas  companies  are  separated ;  for 
the  sale  of  tlie  coke  produced  in  the  manufactiure  of  gas,  though  cer- 
tainly subordinate  to  that  of  the  gas  itself,  is  an  item  of  great  import- 
ance, and  receives  a  proportionate  share  of  attention.  If  coals  could 
bo  brought  to  tlie  London  market  at  a  price  somewhat  pro]>ortionatc 
to  that  demanded  at  the  pit's  mouth,  the  sale  of  coke  would  not  be 
looked  to  as  a  matter  of  so  much  importance ;  but  the  enormously 
high  price  which  London  manufacturers  of  every  kind,  as  well  as 
private  persons,  liave  to  pay  for  coals,  renders  it  necessary  for  the 
gas  manufacturer  to  attend  to  the  production  of  coke,  either  for  heating 
the  retorts  or  for  sale.  The  kind  of  coal  employed  is  selected,  not  with 
relation  to  the  absolute  quantity  of  gas  which  it  will  yield,  but  with 
reference  to  its  yielding  both  good  gas  and  good  coke.    In  our  common 
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Pidonicslic  fireplaces  we  know  that  one  kind  of  coal  will  concret?  into 
I  by  n  tort  of  BuiRi-fusion,  forming  cinder;  while  ruiother  sort 

iwHl  bum  away  to  i»  white  nah  witlwHit  producing  cinder.     Similar 

I  difrprencM  exist  in  the  combuBtion  of  coat  in  retorts ;  and  the  gas 
rcr  for  the  moat  part  rejects  that  quality  which  will  hum 
away  to  a  white  asb.  One  portion  of  the  coke  produced  at  the  V,\tt- 
minster  station  is  afterwards  used  in  the  OTen«  or  fumaeea  to  heat  tlie 
retorts,  and  the  remainder  ia  sold  to  mannfacturen,  dealers,  and  private 
persona.  The  '  coke-ofEce  '  H  the  place  where  all  the  arrange nienia 
connected  with  the  »ale  of  the  coke  are  carried  on ;  while  the  clerks  in 
the  'light-ciffice'  aimilarly  manage  the  dealing)  of  the  Comiiany  witli 

I  the  gas  consnmera. 

■  The  two  offices  just  named  lie  at  the  southern  end  of  tlie  large 
pi^undrangle  or  court ;  and  from  them  we  will  proceed  to  the  other 
I  '''buildings,  turning  to  the  right  after  passing  the  en  trance- gates.     At 

and  adjacent  to  the  south-east  corner  are  four  of  those  bulky  vessels 
which  form  the  most  consptcnous  objects  in  a  gas-faotory.  The  term 
(fasometer  applied  to  these  vessels  ia  a  very  insppropriale  one,  inaa- 

tniuch  as  it  conTeys  an  idea  of  measurement  as  connected  with  the 
"purpose  of  tlie  vessc! ;  whereas  the  gasometer  is  in  truth  notliing  more 
ttiaii  a  gas-holder,  in  which  gas  may  be  accumulated  and  etored.     In 
the  earlier  history  of  the  manufacture,  however,  the  gas-holder  was 
miule  to  serve  tlie  purpose  of  n  gas-measurer,  by  the  addition  of  ft 
scale  of  feet  and  inches,  so  that  the  depth  of  gas  in  the  vessel,  multi- 
plied by  iis  area,  gave  the  cubic  contents  ;  and  thus  the  term  '  gaso- 
V  meter'  became  introduced.     So  far  as  regards  the  (juality  and  efficacy 
B'Of  the  gas,  a  gasometer  might  be  dispensed  with,  the  gas  being  con- 
[Yeyed  at  once  from  the  purifiers  to  the  mains  and  burners ;  but  it 

■  'would  be  impossible  thus  to  regulate  the  supply  to  the  varying  de- 

■  Biand,  On  the  Bome  principle  as  a  shopkeeper  provides  a  store  of 
K.goods  more  than  sufficient  for  immediate  demand,  in  order  that  he  may 
I'lpe  prepared  for  future  fluctuations,  so  must  the  gas-works  accumulate 
I- during  the  daytime  a  quantity  of  gas  adequate  to  the  enormous  and 
Bmdden  demand  which  occurs  about  dusk.  From  the  first  establish- 
Iment  of  gas-works  it  was  found  necessary  to  provide  this  reserve 
K  More,  but  it  was  hoped  that  some  means  would  he  diecovercH  of  di«- 
i  pensing  with  the  hidky  gasometers.     Such  means  Iiavc,  however,  not 

I  found,  and  all  the  gas-works  exhibit  these  capacious  reservoira. 
I  At  the  Westminster  works  there  are  no  fewer  tlian  twenty  of  these,  a 
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Iftrger  number,  we  believe,  than  hM  been  congregated  in  my  other 
place,  although  Hme  eatahlidunenti  hare  individual  gMometcrs  of 
larger  capaei^.  Piiraoni  to  whom  the  arrangement  of  gaa-apparatui 
ia  not  familiar  are  often  nirpriied  at  tbe  different  appearance  which  > 
gafometer,  aa  leen  towering  above  the  wall  of  a  gaa-factoiy,  praenU 
at  different  times.  At  one  period  a  kind  of  aeaffolding  of  light  and 
elegant  iron-work  ii  leen,  forming  a  triangular  apace,  within  which  an 
enormouj  cjrlinder  stands  at  a  small  height  from  the  ground ;  at  another 
time,  perhaps,  after  an  interval  of  a  few  hours,  the  cylinder  will  be 
seen  to  have  ascended  ten  or  twelve  feet ;  and  at  a  subsequent  period 
to  have  ascended  nearly  to  the  top  of  the  fhunework,  forty  or  fif^  feet 
in  height.  These  differences  may  be  easily  understood  if  it  be  borne 
in  mind  that  a  gasometer  consists  in  reality  of  two  vessels,  one  within 
another,  the  outer  one  being  a  tank  open  at  the  top  and  closed  at  the 
bottom,  and  the  inner  one  being  an  inverted  vessel  open  at  bottom  and 
closed  At  dw  top.  The  tank  in  filled  to  a  certain  height  with  water, 
intu  which  tlic  iiivert«d  vc«sul  dips,  so  that  the  interior  of  tlie  latter  it 
cut  off  from  communication  with  tlic  external  air  by  the  iiiterjKisition 
of  the  water.  A  pipe  passes  into  tlic  tank  quite  through  the  water, 
and  terminates  in  tlic  vacant  apace  within  tlie  cylinder ;  and  through 
tliis  pipe  tlic  gaa,  when  completely  made  and  purified,  is  conducted. 
Now  as  carburcttcd  hydrogen  (common  gas)  is  not  half  so  heavy,  i.*. 
has  not  half  the  specific  gravity,  of  atmospheric  air,  a  certain  bulk  uf 
it  collected  in  tlic  cylinder  gives  an  ascensive  power  to  tlic  latter,  not- 
withstanding the  ponderous  clioracter  of  the  metal ;  and  tlic  cylinder 
rises  higher  as  the  (]uAiitity  of  the  contained  gas  incrcasns.  Italaiicc- 
wcightB  arc  suspended  outaidc  the  gasometer  to  counterbalance  in  a  cer- 
tain degree  the  wciglit  of  tlic  iron  cylinder ;  and  tliese  weights  are  ra 
adjusted  as  to  give  tu  tlie  gas  a  pressure  or  elastic  force  alightiy  greater 
tlian  that  of  tlie  atmosphere.  The  reason  of  a  gasometer  rising,  then, 
when  full,  is  that  the  iron  gasometer  with  its  included  carburetted 
hydrogen  is  lighter  than  an  equal  bulk  of  atmospheric  air.  Fig.  2  may 
represent  the  principle  of  action  in  a  simpler  form  ;  a  being  the  receiver 
or  cylinder,  dipping  into  the  tank  h,  and  working  against  friction- 
wheels/;  it  is  balanced  by  a  counterpoise  c,  passing  over  pulleys  d. 
The  gas  enters  by  the  pipes  c. 

The  tank  of  a  gasometer  is  made  of  cast-iron,  while  the  gas-liolder 
is  formed  of  sheet-iron,  the  sheets  being  riveted  at  the  edges,  and  a 
piece  of  string  being  inserted  at  every  joint,  to  make  it  air-tight — a 
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mple  but  valuable  contrivance,  suggested  a  Tew  years  ago  by  a  work- 
in  some  cases  a  strip  of  tarred  canvas  is  inserte.i  ai  Llie  joints, 
e  canvas  coated  with  wliite  lead. 
t  The  four  gasometers  described  as  occupying  the  Boulh-east  comer 
t  the  quadrangle  have  what  is  termed  the  '  telescope '  consi ruction,  in 
Iphich  there  are  two  gas-hoWcrs,  one  williin  anotlier,  and  both  williin 
Ihe  tank :  tbe  inner  gas-holder  is  filled  first,  and  then,  by  an  ingenious 
nntrivance,  elevates  the  outer  one  as  the  gas  continues  to  enter;  tlie 
rtiject  being  to  gain  a  greater  capacity  wllliout  increasing  the  diameter 
'  c  vesaelfl,  since  the  increased  height  of  tlie  apparatus  is  not  so 
Bstly  Bfl  an  increased  ground  area.  The  tanks  of  these  gasometers  are 
t  forty  feet  in  diameter  and  eighteen  feet  high ;  and  the  gas- 
hilders  when  full  reach  to  a  height  of  nearly  forty  feet.  About  twenty 
i  ago  there  were  some  strange  misconceptions  afloat  respecting 
'  tiie  danger  to  be  apprehended  from  tlie  explosion  of  gBsometers ;  but 
in  tlic  Report  of  a  Committee  appointed  to  investigate  the  matter,  tlie 
following  remark  set  die  doubu  at  rest: — "  As  long  as  every  part  of 
this  reservoir  is  kept  in  good  repair  and  perfectly  light,  the  pipes  leading 
bto  and  out  of  it  maintained  in  proper  condition,  and  plenty  of  water 
tepplied,  so  that  the  parts  which  ehould  be  under  water  shall  never  be 
"t  bore,  it  seems  to  your  Committee  scarcely  possible  tliat  any  ex- 
i  should  take  place,"  The  experience  of  subsequent  years  has 
ihown  that  the  gasometers  arc  perfectly  safe,  and  they  are  now  made 
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of  much  larger  dimentiona  thin  anj  known  at  that  time.  The  avenge 
capacity  of  llw  four  alluded  to  above  ia  about  for^fiv*  thouaand  cuUc 
feet  each- 
Proceeding  northward  along  the  righuhand  boandBz;  of  the  quad- 
rangle, we  come  to  other  gaiometen  enclosed  in  brick  building).  In 
the  infancy  of  the  gu  manufacture,  when  this  eatabliahment  waa  making 
varied  and  coitly  experiments  at  to  the  but  mode  of  conducting  the 
operationa,  it  wai  at  firot  supposed  that  the  gasometen  ought  to  be  not 
only  bounded  bj  brick  walls,  bat  covered  with  rooft.  Experience  hat 
•ince  shown  that  these  expentive  additions  are  not  neceaaary ;  but  the 
brick  building*  (though  now  roofless)  still  remain,  and  serve  aa  a  me- 
mento of  the  gradual  stepa  by  which  excellence  and  economy  have 
been  reached.  Great  indeed  ia  the  change  since  the  time  when  iccond- 
band  brewer's  vats  were  used  aa  gasometers  ! 

Between  or  adjacent  to  the  gasometers  are  ciatema  whose  use  cu- 
riously iltustratea  tlie  brnnchcs  of  comnierirc  which  arise  ont  of  the  gas 
manufacture.  In  one  pnrt  of  tlic  process  a  liiguid  containing  ammonia 
is  arparatctl  from  the  otlier  products  of  the  combustion  of  coal.  This 
ammonincal  liquor  was  at  first  a  trouble  and  a  burden  to  gas  manufac- 
turers ;  but,  after  a  time,  a  market  was  found  for  it,  and  it  is  now  re- 
gularly purchased  by  the  proprietors  of  cliemical  works,  aa  a  source 
whence  ammonia,  or  some  of  its  compounds,  may  be  obtained.  The 
tar,  which  is  another  product  of  the  combustion  of  coal  in  retorti,  and 
of  wliich  more  than  a  hundredweight  is  produced  from  a  chaldron  of 
conli^,  is  separated  from  tlio  gaa  by  the  same  process  and  in  the  sane 
vessels  as  the  ammoniacal  liquor,  and  is  in  fact  mixed  with  it;  but  as 
the  tar  has  greater  specific  gravity  than  the  ammoniacal  liquor,  it  gra- 
dually assumes  the  lowest  place  in  the  vessel,  and  is  then  easily  sep»- 
ratetl.  Different  plans  have  been  adopted  at  diffcreot  establishments 
in  appropriating  the  tar  thus  produced :  tome  tell  it  at  once,  as  &st  ss 
it  is  produced ;  some  consume  a  portion  of  it  ss  fuel  in  the  retort- 
house  ;  while  others,  by  a  process  of  distillation,  separate  it  into  a  vo- 
latile oil  or  naphtha,  a  fixed  oil,  and  a  solid  residue  commonly  known 
by  the  name  of  pitch. 

Northward  of  the  gasometers  and  the  tar  and  ammonia  vessels  ia  a 
roofed  building  called  the  'condensing  or  i)urifying  house,'  filled  with 
a  complicated  scries  of  vessels,  employed,  first,  in  condensing  all  those 
impurities  which  are  capable  of  condensation,  and,  secondly,  in  purify- 
ing or  separating  tlie  gaa  from  a  portion  of  sulphuretted  hydrogen 
which  is  always  produced  with  it,  and  which,  besides  interfering  with 


A  HAY  AT  THE  WESTMINSTER  GAS-WOUKS. 


i 


Ae  brilliancy  of  the  light,  would  produce  a  most  diaagreeKble  und  nn- 
wfcnlMome  odour.  Condensers  of  a  greet  variety  of  forma  have  been 
wed  at  difTert^nt  times  bikI  in  different  cstnblisbnients ;  but  tlioee  at  ibe 
mirks  under  consideration  consist  of  a  pipe  with  &  number  of  MccniUnf; 
■nd  descending  bends  in  it,  and  chnrt  pipes  at  the  lower  end  to  allow 
the  tw  and  ammonia  to  flow  out.  A  constant  stream  of  told  water  ia 
flowing  down  the  outside  of  each  pipe,  by  which  the  gas,  as  it  passes 
through,  is  cooled,  and  tlic  condenEible  impurilics  separated  from  it. 
From  the  condenser  the  gu  passes  to  the  purifien,  of  which  there  are 
three  complete  sets  in  the  purifying-house,  each  act  congistiag  either 
of  three  or  four  large  cost-iron  vessels. 

In  immediiite  connection  with  the  building  in  which  the  condensing 
and  purifying  processes  are  conducted  is  an  Artesian  well,  for  supply- 
ing the  establishment  with  water,  of  which  a  ronsiderable  quantity  is 
required.  The  well  is  in  the  old  form,  excavated  and  bricked,  to  a 
depth  of  a  hundred  and  twenty  feet,  after  which  it  is  continued  by  nn 
Artesian  bore  to  a  Ainber  deptli  of  a  hundred  feet  This  is  one  onving 
the  instances  which  will  probably  be  greatly  multijiliod  in  future,  of 
the  substitution  of  a  small  horc  in  place  of  nn  exponsive  excavation ; 
and  rests  on  the  simple  but  valaablc  principle  that  if  the  watery  stra- 
tum lying  betweCTi  the  clay  and  the  chalk  be  reached,  a  small  bore  is 
nearly  as  effectual  as  a  well  several  feet  in  diameter. 

The  rotating  machinery  in  the  purifying  vessels,  the  working  of  the 
pump  in  the  well,  and  the  removal  of  the  tar  and  ammnniacal  Ii(|uor 
easel  to  another,   are  effecteil   by  steam-power,  which   is 

forded  by  two  rtcam-enginra,  one  situated  under  the  roof  of  the  pu- 
ing-house,  'aiwl  the  other  in  the  building  occupying  the  central 
ion  of  the  quiulranglc.  The  connecting  machinery  by  which  this 
power  is  transferred  to  the  purifiers  comprises  the  usual  arrangements 
of  shuf^e,  bevel-wheels,  straps  and  bonds,  &c.,  and  gives  a  busy  appear- 
nDce  to  the  hnitdrng. 

The  next  building  to  the  pnrifying-house  is  one  in  which  the  sul- 
phuretted lime  undergoes  certain  processes,  after  being  removed  from 
the  puriBers-  Some  of  the  most  important  improvements  in  the  gas 
_nianufnctnre  relate  to  this  part  of  tlic  proceedings.  The  lime-water  is 
.veyed  from  the  puritiers  to  a  large  underground  cistern,  and  from 
range  of  cast-iron  vessels,  in  what  is  termed  the  *  pug-mill 
foi,'  where  it  is  allowed  to  settle,  by  which  the  principal  part  of  the 
le  subsides  and  separates  from  tlie  sulphuretted  liquor.     The  lime 


ii  then  takon  to  ■  *  pug-mill,'  t  tort  of  elmni,  laA  then  mixed  np  witb 
clay,  to  form  ■  cement  or  '  lute  *  fbr  Mcuring  the  eoren  of  the  xetotia. 
The  liquor  ii  whollj  eraporated,  or  driven  off  in  the  fonn  of  eteun, 
hj  pounng  it  into  ihallow  pani  oceui^ing  the  floor  of  the  Atnueee  or 
oveiu  in  which  the  retortt  ue  heated,  llii*  modc^  m>  &r  from  being 
inconvenient,  U  productive  of  benefit  in  another  waj;  for  the  rtcam 
ariiing  from  the  liquor  tendi  to  cool  the  bar*  of  the  furnace,  and  thai 
to  preaerve  them. 

Next  to  thii  building  if  a  carpenter*!  'ehop,  in  which  wood-work  for 
various  purpoiM  connected  with  the  fiurtorj  ii  made  and  adjurted. 
Adjoining  Uiie  ii  a  atore-room  for  fire-bricki  (uaed  in  the  retort  ha- 
nacea)  and  eome  other  article! ;  and  in  the  open  area  in  front  are  two 
large  veaieU  cllled  'nturatora,'  through  which  the  whole  of  die  gu 
pasBM  after  leaving  the  purifiert  and  before  being  conducted  to  the 
gasometers.  The  gaa  is,  b;  a  peculiar  arrangement,  subjected  to  i 
chemical  process  which  gives  it  a  voiy  high  degree  of  purity,  hj  sb- 
stracting  all  the  ammonia.  This  is  a  very  recent  improvement,  under 
a  patent  obtained  bj  Mr.  A.  Crole,  superintendent  of  the  Briclc-luie 
station  of  this  company. 

Wg  have  now  passed  along  the  eastern  side  of  the  large  quadrangle, 
from  the  north-eut  corner  of  which  our  frontispiece  is  taken.  The 
building  which  occupies  the  principal  part  of  the  sketch  is  the  central 
building  before  alluiird  to,  through  openings  in  which  some  indications 
may  be  seen  of  the  fiery  nature  of  the  operations  within.  The  buildings 
at  the  right  are  those  on  the  western  ijde  of  the  quadrangle ;  while  the 
foreground  gives  some  idea  of  the  busy  scene  which  the  whole  place  pre- 
sents: here  waggons  laden  with  coals  and  passing  to  the  coal-store*; 
there  waggons  and  carts  belonging  to  dealers  in  coke,  who  have  come 
to  purchase ;  in  one  place  heaps  of  iron  pipes ;  in  another,  of  retorts, 
about  to  be  put  in  the  place  of  old  ones ;  while  men  are  bustling  about 
in  all  directions.  In  crossing  over  to  the  western  side,  past  the  end  of 
the  central  building,  we  catch  an  end  glimpse  of  two  of  the  retort- 
houses.  Through  a  dark  arch  the  eye  can  just  discern  the  movements 
of  men  passing  to  and  fro  in  front  of  the  retorts,  while  an  occasional 
gleam  from  the  retort!  themselves  suddenly  light!  up  the  spot. 

The  western  side  of  this  quadrangle  is  occupied  almost  entirely  by 
gaaometers,  enclosed  in  brick  buildings  without  roofs.  A  portion  of 
the  space  i!  however  occupied  as  a  coal-ctore,  one  of  the  many  recep- 
tacle* for  the  vaat  quantity  of  coal*  consumed  here.     A  contemplation 
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I  »uch  immenac  auppliea  of  fuel,  and  of  the  invnluahle  servjcej  ile- 
refroin,  brings  to  mind  the  remark  of  an  elegant  writer,  that 
tlie  coal-mines  of  Britain  "  are,  in  effect,  mines  of  labour  or  power ; 
vastly  more  precious  than  the  gold  and  silver  mines  of  Peru,  for  they 
may  he  said  to  produce  abundantly  everything  which  Inlmiir  and  in- 
genuity can  produce,  and  they  have  essentially  contributed  to  make 
her  mLstress  of  the  industry  and  coniniorce  of  the  earth.  Britain  has 
become  to  the  civilised  world  around  nearly  what  an  ordinary  town  is 
to  the  rural  district  in  which  it  stands,  and  nf  this  vast  and  glorious 
city  the  mines  in  question  are  the  coal -cellars."  Fears  have  been  en- 
tertained by  some  that  the  time  must  be  loolcetl  forward  to  when  this 
precious  supply  will  fail — when  the  mines,  worked  at  their  present 
enormous  rate,  will  no  longer  yield  their  wonted  product :  but  the 
more  investigations  are  made,  the  more  remote  seems  to  he  tlie  time 
when  such  a  misfortune  will  befall  us;  and  we  may  safely  leave  to 
future  ages  the  adoption  of  a  remedy,  if  not  a  prevention. 

Vi'e:  will  for  the  present  leave  unnoticed  the  central  building  in  llic 
large  quadrangle,  and  proceed  through  an  arched  entrance  into  the  iimer 
court,  which  is  much  smaller  than  the  other,  and  without  any  central 
erection.  On  the  right  of  the  entrance  is  a  store  for  timber  and  other 
materials.  At  this  part  of  the  premises  is  another  series  of  condensing 
and  purifying  apparatus,  comprising  vessels  similar  to  those  before 
described,  as  well  as  an  ammonia  tank,  pumps,  &c.  Beyond  these,  on 
the  right,  is  a  large  smiths'-shop,  where  men  are  busily  engaged  in 
the  repair  and  adjustment  of  various  articles  used  in  different  parts  of 
the  works.  The  gasometers,  condensers,  purihers,  tanks,  retorts, 
mains,  pipes,  and  other  iron-work  of  magnitude,  are  of  course  made  at 
the  large  foundries,  but  there  are  abundant  demands  for  smiths'-work 
on  a  smaller  scale  at  such  an  establishment  as  this.  Beyond  the 
smiths'-shop  is  another  coal-store,  and  near  tliis  is  the  northern  en- 
trance to  the  works  from  Peter  Street. 

The  northern  end  of  this  smaller  court  b  occupied  principally  by 
one  gasometer,  the  largest  in  the  establishment,  having  a  capacity  of 
eighty  thousand  cubic  feet;  it  is  well  placed,  and  has  an  imposing  ap- 
pearance, especially  when  raised  to  a  height  of  fifty  or  sixty  feet,  as  it 
was  when  we  saw  it.  On  the  left  or  west  side  of  the  court  are  two  of 
the  four  retorl-houses— iron-roofed  buildings,  in  which  the  gas  is  made. 
~  uigement  of  these  houses  we  shall  speak    of  presently,  and 

^Ssed  only  gay  here  that  these  two  present  the  same  striking  and  re- 
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mukHble  teatiata  which  ehanctniie  dw  other  two.  In  dit  ojmb 
conrt  of  Hie  qiiadnngia  are  indicrtjfme  of  the  mae  treffie  and  boitle 
which  the  other  prMcnti;  thaarrini  and  anloadiiig  of  ettgjotm  of  coal, 
the  heaping  and  iprinUing  of  the  heated  coke  jmi  hio«gh*  ntokar^ 
and  fteaining  from  the  retort-hoDM,  Ac  At  nrieva  eoaTcnient 
placea  in  thii,  aa  in  the  other  quadrangle^  aio  rtwe  homeea  for  ceal, 
from  whence  the  retorti  are  aupplied ;  and  in  aiJAiliot^  wherarer  rooa 
could  be  fbund  for  them,  gaeometm  are  placed,  to  the  nvmbcr,  in  ill, 
of  twenty-one. 

We  hare  now  noticed  the  principal  baUdiaga,  apptatn^  nd 
general  airangementi  round  boUi  quadranglei  of  the  wtaliliehiiiiiil, 
and  will  next  retom  to  the  one  fiiit  deKribed,  and  take  a  glance  tt 
the  important  building  in  ite  centre.  Thia  tnildtng  ia  dirided  into 
Tarioua  departments,  mch  aa  a  deputy  snperintendant'a  office,  an  in- 
spector's o£Sce,  a  meter-room,  a  valve-room,  two  retort-bouaea,  a  eoal> 
store,  n  coke'Store,  an  engine-room,  &c.  Tlie  four  firat-meDtioDed 
rooma  form  a  kind  of  additional  building  attacbed  to  the  aouthen  end 
of  the  remainder,  and,  with  its  motto,  "  stbt  capitolivh  pulceks," 
is  tlie  first  object  which  meets  the  eye  from  the  entrance.  Theretoit- 
houscs  arc  built  at  a  few  feet  diatance  from  the  ground,  leaving  space 
beneath  for  the  coal  and  coke  stores. 

Whoever  enters  for  the  first  time  into  a  retort-house  cannot  fail  to 
be  struck  with  its  appearance,  so  different  from  that  of  mort  other 
factories.  The  iron  roof,  the  iron  floor,  the  absence  of  windows,  the 
absence  of  raacliinery  and  work -benches,  the  strange  appearance  of  the 
walla  speckled  over  with  complicated  iron-work  (whose  purpose  is  not 
clearly  discernible),  tlie  darkness  of  the  place,  the  appearance  of  the 
met) — all  have  an  aspect  of  strangeness.  But  at  intervals  of  every 
hour  or  two,  nnd  especially  at  night,  the  visitor's  attendon  is  sud- 
denly awakened  to  a  startling  scene  going  on  within  the  building.  He 
sees  a  pnrly  of  men  advance  to  one  part  of  tlic  aide  apparatus ;  he  tees 
them  turn  the  handles  of  what  appear  to  be  screws ;  he  hears  several 
ex])losive  reports,  followed  by  the  removal  of  circular  iron  doora  or 
covers  about  a  foot  in  diameter;  he  sees  a  burst  of  flame  from  each 
hole  whence  a  cover  lias  been  removed ;  and  on  going  in  front  of  one 
of  these  openings  (if  he  have  courage  enough)  he  will  perceive  a  ma» 
of  intensely  burning  coal,  or  rather  coke,  extending  back  to  the  depth 
of  six  or  seven  feet.  Then  will  follow  fthe  removal,  by  means  of 
rakes,  of  all  the  burning  materlaJa  from  each  C4>eiiing ;  then  the  hissing 
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end  steaming  consequent  on  the  wetting  ut  the  coke  b;  buckets  of 
water ;  and  then  the  re-cbarging  of  the  heated  cavity  witii  freeh  coals. 
his  not  UBlil  after  noticingibis  succession  of  operationfi  that  a  Strang 
can  righilynnderstand  the  arrangements  of  such  a  pUoe.  They  are — 
with  slight  esceptions,  which  we  need  not  heed  here — as  follow. 

Each  eide  of  the  retort-house  has  a  succefiGii.>n  of  arched  reccsees, 
each  eight  or  ten  feet  high,  six  or  seven  wide,  and  about  as  many  in 
dejith.  Tliese  recesees,  when  bricked  or  otherwise  closed  in  front,  form 
ovens  or  furnaces,  in  which  fuel  is  burnt  on  a  grnte  nt  the  lower  part, 
FiTe,  six,  eight,  or  more  oblong  iron  vessels,  each  holding  from  two  to 
three  bushels  of  coals,  are  ranged  horizontally  in  this  oven,  from  front 
To  back,  eo  that  the  heat,  flame,  and  smoke  from  the  furnace  may  play 
around  ibom,  and  make  them  red-hot.  The  outer  endaof  these  vessels, 
which  are  the  rr/orts  (a  name  for  which  we  have  never  heard  a  good 
reason  assigned),  are  left  open  or  closed  as  occasion  may  require;  an 
iron  door,  connected  with  a  screw,  being  accurately  fitted  to  each  retort. 
In  the  infancy  of  the  gas  mamtfacture,  these  retorts  were  made 
upright,  as  in  Fig,  3 ;  but  as  it  was  difficult  to  extract  the  coke  ftom 
tliis  form  of  relort,  another  was  invented  (Fig,  i),  where  ibe  cords  were 
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put  in  at  A,  the  coke  extracted  at  B,  and  the  gas  emitted  at  C,  In  some 
establisbmenU  the  upright  retorts  are  used,  but  the  coal  is  put  into  an 
open  basket  (Fig.  5),  which  enables  the  coke  to  be  easily  extracted. 
The  mode,  however,  now  generally  adopted  is  to  have  horizontal 
retort?,  whose  section  is  one  of  the  four  represented  as  a,  6,  c,  rf,  in 
Fig.  6,  tlie  form  c  being  now  most  usually  employed.  The  average 
height  of  the  retorts  is  perhaps  about  five  feet  from  tlie  ground ;  under 
them  is  a  fireplace,  through  which  the  fuel  for  beating  the  retorts  is 
introduced ;  and  under  this  again  is  a  kind  of  ash-pit  or  shallow  vessel 
which  the  lime-water  is  poured  for  the  purpose  of  evaporation. 
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The  o]>ention  then  conii*ta  in  tliii :— The  empty  retorti  are  fint  brou^t 
to  a  red  heat;  then  a 'charge*  of  coalaia  introduced;  then  the  cover  ia 
iciewed  on  the  end,  and  made  air-tight  hj  a  cement  of  clay  and  lime. 
Thua  the  retorti  remain  for  about  five  houra,  during  which  the  fireplace 
ia  opened  every  hour  for  the  renewal  of  the  fuel  (coke  at  theee  Works) 
witli  which  the  retorts  are  heated;  and  at  the  end  of  this  time  all  the 
gaieoiu  and  vaporiiahle  matten  having  left  the  coal,  and  pasMd  np 
from  each  retort  by  a  pipe  into  the  *  hydraulic  main,'  the  *  drawing  of 
the  retorts '  commences.  The  retort-cover  is  loosened  by  turning  ■ 
screw ;  a  slight  explosion  takes  place  when  communication  with  the 
atmosphere  Is  opened ;  the  cover  ii  removed  by  the  sooty  and  almot 
fire-proof  lumds  of  tlie  men,  and  the  coke  is  drawn  out  by  mesm  of 
rakes  eight  or  ten' feet  long.  A  kind  of  boi,  made  entirely  of  iron, 
and  placed  upon  wheels,  is  wheeled  beneath  the  front  of  the  retorts, 
Hiul  itilo  it  a  portion  nt  tlic  fiery  contents  of  each  retort  is  drawn. 
The  liox  is  wheeled  away,  nnd  in  a  few  nuimtps  volumes  of  steam  are 
astwiding  profusely  frimi  it,  the  result  of  a  plentiful  supply  of  water, 
which  is  thrown  on  it  for  the  sake  of  speedy  cooling.  The  remainder  of 
the  coke  is  then  drawn  out  on  the  iron  floor  of  the  building,  and  after 
huiiig  portiiLlly  cooled  by  water,  ia  removed  out  into  the  open  air. 

Wliilc  standing  witliin  a  few  feet  of  a  party  of  men  engaged  in 
'  drnwiiig '  n  group  of  seven  or  eight  retorts,  apparently  unharmed  and  ,' 
unconscious  of  a  degree  of  heat  which  would  scare  others,  we  thought 
of  ScliillPr's  '  Road  to  (lie  Iron-foundry ;'  the  fate  intended  for  poor 
Fridolin,  but  experienced  by  the  envious  Robert;  "the  heat  which 
seemed  as  though  it  would  melt  rocks;"  tlic  chuckle  wilh  which  the 
forgcmen  pi>intc(l  to  the  manner  in  which  tlieir  lord's  orders  had  been 
czcrutcd.  ISut  it  is  a  comfort  to  think  that  neither  a  Robert  nor  a 
"gentle  Fridolin"  could  be  inserted  in  a  gas-retort;  nor  arc  the 
stokers,  though  swarthy  enough  without,  so  black  or  so  stony-hearted 
within  US  Schiller's  forgcmen. 

The  otiier  arrangements  of  the  retort-houses  may  be  briefly  noticed, 
as  follows.  In  the  ujiper  part  of  every  retort  is  an  opening  from 
which  ascends  a  vertical  pipe  tlirce  or  four  inches  in  diameter.  The 
gas,  ns  it  is  formed,  having  no  other  outlet,  ascends  this  pipe,  passes 
thence  to  another  pipe  placed  horizontally,  and  then  enters  a  descend- 
ing pipe,  which  dips  into  a  large  main  fourteen  or  fifteen  inches  in 
diameter.  This  main  u  placed  horizontally  along  the  whole  length  of 
the  retort-house,  and  receives  all  tlie  gas  from  the  whole  range  of 
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I  one  side,  there  being  two  mains  on  opposite  sides  of  eacli 
lort-house.  In  these  mains  commences  thnt  purification  of  llie  gaa 
ich  ia  the  object  of  four  successive  processes,  carried  on  in  four 
t  kinds  of  apparatus,  viz.  the  hydraulic  mains,  the  condensers, 
le  purifiers,  and  the  saturntors.  As  may  be  reaiJily  supposed,  tlic  trans- 
ference of  the  various  products — such  as  gas,  tor,  ammoniacal  liquor, 
Sie. — from  vessel  to  vessel,  requires  a  large  assemblage  of  pipe?, 
pome  of  which  are  carried  underground,  and  otliers  within  view. 
^Tlie  retort-houses,  such  as  we  have  just  described,  are  four  in  num- 
o  situated  in  the  northern  quadrangle,  and  the  other  two  being 
used  parallel  and  contiguous  in  the  central  building  of  the  southern 
le.  From  these  we  pass  to  a  series  of  smaller  rooms  attached 
fllie  southern  end  of  the  retort -ho  uses,  and  within  view  from  the 
trance-gates.  One  of  these  is  the  office  of  the  deputy  superintendent 
works,  and  the  other  two  contain  very  ingenious  specimens  of 
apparatus  whereby  he  can  regulate  the  supply  of  gas  nt  all  hours  of 
the  day,  calculate  how  much  gas  has  been  made  within  a  certain  period, 
ascertain  the  rate  at  which  it  is  being  manufactured  at  any  particular 
time,  and  keep  a  check  over  the  labours  of  the  men.  One  of  thesu 
rooms  is  called  the  'valve-room,'  and  contains  tlie  apparatus  for  re- 
gulating the  pressure  and  supply  of  the  gas.  To  understand  the  use 
of  such  apparatus,  it  is  necessary  to  recall  to  mind  the  striking  change 
which  occurs  throughout  London  as  evening  is  drawing  on.  The  lamp- 
lighter is  seen  busily  hastening  from  lamp  to  lamp,  placing  his  slight 
ladder  against  the  street  lamp-irons,  and  kindling  the  flanies  which 
give  to  our  streets  no  small  share  of  their  evening  attractions ;  the 
shopkeeiier  begins  to  illuminate  his  wares,  with  one  blaze  if  he  be  an 
humble  dealer,  witli  a  dozen  If  his  house  be  a  '  gin-palace,*  willi  a  score 
or  two  if  he  sella  '  unparalleled  bargains'  in  linen-drapery;  the  theatres, 
the  club-houses,  the  evening  exhibition -rooms — all  begin  to  display  a 
blaze  of  light  near  about  one  time.  Now  it  must  be  obvious  that  the 
sudden  demand  tims  created  ts  enormous,  and  it  may  easily  be  con- 
ceived that  great  judgment  is  re(|uired  in  adjusting  the  supply.  In 
order  that  the  gas  may  he  propelled  through  the  m^n-pipes  from  the 
factory  to  the  remotest  point  supplied  from  the  works,  it  is  necessary 
to  give  tlic  gaa  a  pressure  or  elastic  force  greater  than  that  of  the 
atmosphere.  If  this  pressure  be  too  small,  the  lights  at  remote  places 
nild  bum  much  too  faintly :  if  too  large,  the  flames  would  become 
■Wrong  M  to  consume  an  inordinate  quantity  of  gas :    if  the  gaa 
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flowed  from  tli«  gaiometen  it  ta  hour  Iwfon  diuk  at  the  nrae  nte 
■■  at  an  hour  tfter  diuk,  the  utmost  confiuion  rad  in«g;uUrit]r  wooU 
occur.  To  obriate  theu  erlli  ii  the  object  of  tha  prflHwe-appcnAa. 
Around  the  nlTe-room  ire  phuad  nlrea  eomieeted  irith  eadi  great 
mun.  There  are  aix  maini  branching  out  from  die  fiKtarj  in  ■■  maof 
different  direction!,  for  the  aupply  of  differont  parti  of  the  town ;  Bid 
aa  each  main  require!  a  aupply  at  ga*  proportionate  to  the  nature  and 
extent  of  the  diatrict  through  which  it  pamea,  a  prewure-apparatu*  ia 
attacbfld  to  it  diatinct  from  the  othen.  directing  our  attentioD  to  mt 
main  ddI^,  we  ma^  atate  that  after  the  gaa  learei  the  gaaometen  and 
entera  the  main,  it  i>  placed  in  cmnmunicatim  with  a  «maU  tube  lead- 
ing to  a  '  prewure-iodicater,'  by  which  the  exact  preaaure  at  artj  tine 
of  the  day  or  night  ia  detennined.  So  long  aa  the  preMHre  ia  tack  n 
ia  required,  no  changei  are  made;  but  when  it  i«  either  too  great  or 
too  Biuall,  recourse  ic  had  to  a  valve,  whoae  interior  apparatui  is  in 
connexion  with  tlie  main.  If  the  presaurc  ia  too  great,  the  vilve  if 
drawn  partly  h.croaa  the  main,  by  which  the  lupply  of  gas  ia  ilacVened : 
if  too  Bniall,  the  valve  is  opened  more  than  before,  to  admit  a  ^eater 
volume  of  goB.  Tliese  odjustmenta  are,  ai  wai  before  obaerred,  made 
in  the  '  valve-room,' every  main  having  iu  own  '  pretaBre-indicator ' 
and  its  own  '  valve.' 

A  room  adjacent  to  the  one  just  mentioned,  and  called  the  'meter- 
room,'  cxhibita  to  view  a  cast-iron  case  of  a.  very  tasteful  kind,  repre- 
sented in  Fig.  7.  This  cose  it  probably  about  ten  feet  square,  and 
seven  or  eight  feet  high,  and  occupies  the  centre  of  the  room.  On 
the  front  arc  aix  or  eight  small  dials,  like  clock-faces,  and  at  the  back 
(not  seen  in  the  cut)  are  two  pipes  ascending  through  tlie  floor,  and 
entering  the  case.  The  cue  is  decorated  with  much  elegance,  and  the 
molto,  "ex  fuuo  dare  licew,"  written  on  its  front,  exprcsies,  not 
inappropriately,  the  liglit-giving  object  of  the  whole  establishment.  All 
the  gas  made  at  the  works  passes  into  this  esse  or  '  meter  '  by  one  of 
the  pipes  just  spoken  of,  and  leaves  it  by  the  other.  The  meter  will 
contain  a  certain  known  quantity  of  gas ;  and  while  this  quanti^  is 
passing  through  tiie  machine,  an  index-hand  is  caused,  by  mechanism 
within  the  case,  to  revolve  once  round  a  dial-plate.  Every  ten  revolu- 
tions of  tliis  hand  causes  another  index  to  revolve  once  round  another 
dial-plate ;  ten  of  these  latter  revolutions  cause  one  revolution  of  a 
third  index  j  and  so  on  through  six  successive  stages,  the  last  index  re- 
volving only  once  while  a  million  cubic  feet  of  gas  are  passing  through 
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I  meter.     The  supcrinteniient,  by  looking  tit  the  indications  in  tliese 

[  dial-faces,  is  thiu  able  to  tell,  even  to  a  single  foot,  liuw  much 

gas  lias  pEissed  through  the  meter  to  the  maia  pipea.     Tlierc  are  two 

other  diidf  on  the  front  of  the  meter,  one  of  wliich  is  a  regular  cliwk. 


43B  DAYS  AT  THK  rACTORIBS. 

and  tlie  other  ui  ingenioiu  uruigement  for  ibowing  the  rate  at  which 
the  gM  it  pMiing  throngh  the  meter  >t  an;  particnlBr  time. 
it  The  operatioiu  of  a  gaB-factai7,  like  thoie  of  a  glsM-factorjr,  and 
eren  in  a  rtill  greater  degree,  are  interminable  from  the  beginning  to 
the  end  of  the  fear.  No  cefsadon,  even  for  a  moment,  occnrs  in  the 
laboura.  One  partj  of  men  are  engaged  at  night;  another  partj 
relieve  them  after  an  interval  of  tirclve  houra,  and  are  emplojed  b; 
daj" ;  but  the  ftimacea  are  always  heated,  the  retorta  alwa^a  lujiplied 
vrith  their  fiercely-burning  content*,  the  gai  alwaja  undergoing  the 
pnrifying  procenei  previous  to  it>  paaiage  into  the  gaiometeis.  The 
number  of  retorti  worked  variee  at  different  leaiona  of  the  jcnr,  ac- 
cording to  the  length  of  time  between  lunact  and  aunrise;  for  thegaF 
manufacturer  ia  regulated,  more  perhapa  than  moat  other  monuftc- 
turera,  by  the  movemcnta  of  the  aun.  But  whether  the  number 
actually  worked  at  any  one  time  be  greater  or  amaller,  the  vrslem 
pursued  is  nearly  the  aanio.  At  the  AVeatminBter  works  the  relorts 
are  so  divided  into  groups  that  some  of  them  shall  be  reaily  for 
'  drawing '  every  hour.  If  we  suppose,  for  instance,  that  a  charge  of 
<y>nls  remains  five  hours  in  the  retort,  and  that  the  retorts  are  divided 
into  five  jiarccla  or  seta,  one  set  would  he  filled  (aay)  at  noon,  another 
at  one  o'clock,  and  the  rest  st  two,  three,  nnd  four  o'clock  respectively. 
Then,  by  five  o'clock  the  firat  set  of  retorta  are  ready  to  be  drawn;  st 
six  o'clock  the  second  act;  and  so  on  witli  the  others.  The  precise 
arrangements  we  need  not  enter  into,  hut  it  will  suffice  to  say  that 
exactly  as  the  clock  strikes  each  successive  hour,  the  men  loosen  and 
remove  tlic  covers  of  the  retorts,  draw  out  a  portion  of  the  coke 
into  large  iron  boxes,  draw  out  the  rest  upon  the  iron  floor  of  the 
retort-house,  throw  water  on  the  coke  preparatory  to  its  removal  from 
the  retort-house,  rc-cliarge  the  retorts  with  fresh  coal,  replenish  the 
fires  with  n  fresh  supply  of  coke,  and  fit  the  covers— coated  on  their 
inner  surfncc  with  a  thick  layer  of  lime  and  clay  cement — firmly 
on  the  mouths  of  the  retorts.  In  the  intervala  which  elapse  between 
the  auccessivc  'drawinga,'  the  men  are  employed  in  pouring  the 
lime-water  into  the  troughs  bcncnth  the  fircplnccH,  in  placing  new 
layers  of  cement  on  the  retort- covers  to  be  used  after  the  next  drawing, 
in  carrying  out  the  coke  into  the  open  air,  and  sfterwarda  into  the 
sheda  or  store*,  in  bringing  coala  from  the  coal-stores  to  the  retort- 
houaes,  in  removing  the  ashea  which  fall  into  the  lime-water  in  the 
ash-pit,  and  in  various  other  duties  subsidiary  to  the  manufacture  of 


A  DAV  AT  THE  WESTMINSTER  0A8-W0RKS.  rlO 

The  subsequent  preparation,  or  rather  perfecting  of  the  giis, 
iiuda  hilt  a  BnisII  amount  of  manual  lubour :  it  is  in  fact  performed 
hy  the  steam-engine,  wliich  pumps  up  the  water  from  the  well,  tranef era 
n  vessel  to  vessel  the  tar  and  the  ninnioniacal  liquor  abstriicted  from 
_.^e  gaa,  and  sets  in  rotation  the  arms  or  fans  in  the  purifying  vessels. 
y  There  is  perhaps  no  part  of  the  gto  mechanism  wliicli  requires 
r  workmanship  and  more  careful  attention  than  the  pipes  which 
ttivcj  the  itivieible  agent  from  the  works  to  the  places  where  it  is 
consumed.  However  perfect  may  be  the  mode  in  which  the  gns  is 
niiuinfacturcd,  however  plentiful  the  supply,  yet  if  the  pipes  are  either 
too  small  or  too  large,  if  they  nrelniil  either  too  horizontal  or  too  much 

Icliaed,  if  any  of  the  innumerable  joints  are  imperfectly  fitted,  llie 
Dst  serious  inconvenience  results.  The  mains  vary  from  tliree  inches 
eighteen  inches  in  diameter,  independent  of  the  small  lateral  pipes 
lich  proceed  from  tlie  mains  into  the  houses.  The  largest  mains 
B  placed  nearest  to  the  gas-works ;  the  next  in  Eize  are  appropriated 
the  leading  streets  and  thoroughfares;  while  tlie  smaller  are  for  the 
IS  important  lanes  and  streets.  Where  the  streets  are  wide,  and  the 
number  of  lights  required  large,  it  is  usual  to  lay  muns  on  both  sides 
of  the  street ;  and  the  diameters  of  these  mnina  are  made  to  depend 
not  only  on  the  magnitude  and  importance  of  the  street,  hut  on  its 
elevation,  its  distance  from  the  works,  and  other  circumstances.  There 
is  a  circumstance  attended  to  in  laying  down  the  mains  which  is  per- 
haps not  generally  known.  They  are  laid  with  a  gradual  inclination, 
amounting  perhaps  to  an  inch  in  ten  or  twelve  yards,  instead  of  being 
horizontal;  and  when  this  slope  is  continued  for  one  or  two  hundred 
yards,  the  mains  begin  to  ascend  in  a  similar  degree.  The  line  of 
mains  thus  ascends  and  descends  alternately  throughout  its  whole 
length,  The  reason  for  tliis  arrangement  is,  that  a  small  deposition  of 
Huid  takes  place  in  the  mains;  and  this  fluid,  hy  flowing  down  the 
inclined  pipes,  accumulates  at  the  lower  points,  where  two  descending 
lines  meet :  here  a  reservoir  is  formed,  into  which  the  liquid  flows, 
and  hy  the  occflsional  use  of  a  small  pump  from  above  the  incon- 
venience is  removed, 

ew    persons  would  guess    the   length  of  tliesc  underground 

How  few  would  suppose  tliat  the  mains,  proceeding  from 

B  Westminster  works  alone,  and  ramifying  through  the  streets  at  the 

of  the  town,  would,  if  laid  in  a  straight  line,  reuch  from 

mdon  to  Bristol;  or,  if  combined  with  the  •  service- pi  pes '  which 
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pass  from  tlie  nudnt  to  the  hoosei,  •xtand  firon  London  to  Exeter ! 
Yet  Buch  is  the  caw.    Rapid  m  hee  been  the  erection  of  sew  hoiiee% 
the  extension  of  the  gas  numiifartnre  has  proceeded  wilih  im»eeenraMy 
greater  rapidity.     In  the  year  1814  there  was  only  one  gaaometar  at  tibe 
Westminster  station  of  the  Chartered  Company,  then  the  onlj  company 
in  London;  and  this  gasometer  hdd  only  fionrteen  Aouand  cnbic  feet 
By  the  year  1822^  according  to  a  Report  on  the  iraxioiia  gas-worki^ 
presented  by  Sir  William  Congiere  to  the  Secretary  of  State,  the 
Westminster  works  had  reached  the  fiollowing  podtbn : — *'  The  whole 
number  of  retorts  which  were  fixed  was  300;  the  greateat  number 
working  at  any  time  221 ;  the  least  number  87.     Fifteen  gasometen^ 
varying  in  dimensions,  the  contents  computed  at  20,626  cubic  feet 
each,  amounting  to  309,385  cubic  feet  altogether,  but  never  quite 
filled.     The  extent  of  mains  belonging  to  this  station  is  shout  57 
miles;  the  produce  of  gas,  from  10,000  to  11,000  cubic  feet  from  a 
chaldron  of  coals.     The  weekly  consumption  of  coals  is  reckoned  at 
forty -two  bushels  for  each  retort,  amounting  to  about  602  chaldrons : 
and  taking  the  average  number  of  retorts  worked  at  this  station  at 
153,  would  give  an  annual  consumption  of  coals  of  upwards  of  U282 
chaldrons,  producing  111,384,000  cubic  feet  of  gas.     The  average 
imiiiluT  of  lighu  during  the  year  1822  was  10,660  private,  2248  street 
lamps,  and  3894  theatre  lamps."     In  the  interval  which  has  elapsed 
bincv  this  lle|)ort  was  made,  great  extension  has  taken  place  in  all  the 
(>})(>rations  of  the  gas  manufacture.      The  Westminster  station  now 
contains  about  six  hundred  retorts;  the  twenty  gasometers  have  an 
*i?gr(»gate  capacity  of  nearly  800,000  cubic  feet ;  the  length  of  main- 
pipes  exceeds  a  hundred  and  twenty  miles,  and  of  service-pipe  fifty 
miles.     Tlic  quantity  of  gas  which  leaves  the  works  on  a  mid-winter's 
day  is  a  million  and  a  quarter  cubic  feet.     As  to  the  area  of  ground 
over  which  this  quantity  is  spread,  it  may  be  best  seen  by  taking  a  map 
of  London,  and  tracing  out  a  boundary,  of  which  the  northern  part 
shall  be  Oxford-street,  tlie  eastern  Temi)le-bar,  the  western  Grosvenor- 
place,  and  the  southern  the  Thames :  the  maze  of  squares,  markets, 
si  roots,  and  lanes  included  within  this  boundary  p(»ints  out  the  scene  of 
o])erations. 

Whether  or  not  we  accept  the  motto  used  by  Mr.  Matthews  in  his 
work  on  Gas-Lighting,-— 

"  TbU  i<  ail  art  which  doth  excel  nature/' 
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there  is  abundant  room  for  admimtion  and  congratulation  in  the  history 
and  application  of  this  light-giving  agent;  and  the  following  Bt&te- 
ment,  from  the  '  Fenny  Cyclopiedia,'  shows  how  extensively  the  ad- 
vantages are  now  appreciated  :— "  Every  large  town  in  Great  Britain 
has  long  had  gaa;  the  smaller  towns  have  followed,  and  there  ia  now 
scarcely  a  place  in  the  kingdom  without  it.  The  continental  nations 
have  slowly  followed  our  example  i  Paris  for  some  years,  and  more 
recently  the  towns  of  Lyon,  Marseille,  Bordeaux,  Nantes,  Caen, 
Boulogne,  Amiens,  and  several  others,  have  adopted  it.  It  ia  in  use  in 
many  parts  of  Germany  and  Belgium,  and  St.  Petersburg  has  a  small 
establishment,  which  is  r^idly  increasing  noder  the  luperintendence  of 
a  gentleman  &om  one  of  the  Londoit  works.  The  larger  towns  In  the 
United  States  also  bum  gas ;  and  even  in  1^  remote  colony  of  New 
South  Wales,  the  town  of  Sydney  has  introduced  tiiis  valuable  inven- 
tion, which  we  have  no  doubt  will  be  found  there,  as  it  lias  been 
in  Londrai,  as  useful  in  preventing  nocturnal  outrage  as  an  army  of 
watchmen." 


XIX.— A  DAY  AT  A  COACH-FACTORY. 


According  to  the  information  of  Stow,  the  biuineM  of  a>ath-making 
aroie  more  suddenly  in  England  than  hu  commonly  been  the  caae 
in  the  annals  of  our  manufactures.  "In  the  yeere  1564,"  saji  he, 
*'  Guylliam  Boonen,  a  Dutchman,  became  the  queene's  coachmanne,  and 
was  the  first  that  brought  the  use  of  coaches  into  England.  And  after 
n  while,  divers  greai  ladies,  with  as  great  jcalousie  of  the  queene's  di»- 
jileasure,  made  them  coaches,  and  rid  in  them  up  and  downe  the 
countries,  to  the  great  admiration  of  all  the  helioldcrs ;  hut  then  by 
little  ftiid  little  they  grew  usual  Hmonji  the  noliilitie,  aiul  others  of  sort, 
and  within  twcntie  yeeres  became  a  great  trade  of  coach-making,"  The 
faBliioii  gained  a  permanent  footing,  notwitlistAnding  the  opposition  of 
watermen  and  chairmen,  and  the  vituj^ratimi  of  Taylor  the 'water- 
poet,'  who  reviled  the  new-fashioned  coach  as  a  "  great  hypocrite,  for 
it  hath  a  cover  for  knavery,  and  curtains  to  vaile  and  shadow  any 
nickcdncsa.  Besides,  like  a  perpetual  clicatcr,  it  wears  two  bootet 
and  no  spurs,  sometimes  having  two  pair  of  legs  to  one  hoot,  and  often- 
times (against  nature)  it  makes  faire  ladies  wearo  the  bootc ;  and  if  you 
note,  tliey  are  carried  back  to  back,  like  people  surprised  by  pyrats,  to 
he  tyed  in  that  miserable  manner,  and  thrown  overboard  into  the  sea. 
Moreover,  it  makes  people  imitate  sea-crabs,  in  being  drawn  sideway, 
as  they  are  when  they  sit  in  the  boot  of  the  coach ;  and  it  is  a  dan- 
gerous kiiidc  of  carriage  for  the  commonwealth,  if  it  be  considered." 

We  shall  attempt  to  convey  some  idea  of  the  mode  of  constructing 
these  "  great  hypocrites  ;"  hut  that  our  acount  must  be  nothing  more 
than  a  cursory  glance  will  ho  evident  when  it  is  considered  that  the 
construction  of  a  coach  requires  the  aid  of  coach-lmdy  makers,  carriage- 
makers,  coach-smiths,  coach- platers,  coach -headers,  coach -carvers, 
coach -trimmers,  coach-lace  makers,  coach-lamp  makers,  harness-makers, 
coach -wheel  Wrights,  coach- pa  inters,  he  raid -painters,  and  various  others 
whose  occupations  form  more  or  less  distinct  branches  of  trade.  The 
more  prominent  only  of  these  can  be  here  noliccil, 
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Perhaps  ihe  simplest  mode  of  viewing  the  constnictton  of  a  coach  is 
in  rererence  to  the  materials  used.  These  are  jirincipBlIy  timber,  iron, 
plated  mel«l,  leather,  jwint,  varnish,  and  woven  mnterials.  The  main 
parts  of  n  vehicle  are  constructed  of  wood,  whether  in  relation  to  the 
hody  (the  part  in  wliich  the  travellers  are  sealed),  the  under  frame- 
work, or  the  wheels.  Iron  is,  however,  used  in  considerable  (juantily, 
not  only  for  the  springs;,  but  in  nlnioet  every  part  of  the  vehicle,  in 
order  to  enable  the  latter  to  bear  the  very  severe  strain  to  which  it  ia 
subject.  Plated  metal  is  need  principally  for  ornament,  such  aa  bead- 
ing»,  &c.,  in  addition  to  its  employment  for  handles,  hinge?,  and 
various  other  small  pieces  of  mechimism.  Leather  is  used  for  cover- 
ing the  up|>er  part  of  the  body  of  the  best  coaches,  for  suspending  the 
hody  in  its  supporting  frame,  for  attaching  the  horses  to  the  vehicle, 
and  in  a  small  degree  for  the  internal  trimmings  of  the  coach.  Paint 
and  varnish  are  of  course  ueed  for  the  customary  purposes,  in  pre- 
serving and  beautifying  tlie  surfaces  of  the  wood  and  iron.  Woven 
materials,  such  as  carriage- lace,  fine  woollen-cloth,  silk,  &c.,  are  em- 
ployed in  the  internal  decoration  or  '  trimming '  of  a  coach. 

It  may  now  he  asked  whether  these  various  o])eralions  are  ever 
carried  on  under  one  roof,  and  by  one  establishment;  or  whether,  in 
order  to  seethe  differentprocesaes  of  coach-making,  it  would  be  neces- 
sary to  visit  as  many  different  tradesmen  as  were  enumerated  in  a 
former  paragraph.  No  one  establishment  makes  all  the  various  ports 
of  a  coach ;  and  great  differences  exist  in  the  extent  to  which  the  con- 
nexion of  the  branches  is  carried.  Some  of  the  smaller  manufacturers 
merely  put  together  the  parts  which  have  been  procured  ready  made 
from  other  persons,  while  the  larger  firms  cmhrace  several  different 
departments,  whereby  the  parts  of  a  coach  are,  for  the  most  part,  en- 
tirely made  within  one  factory.  We  have  hence  thought  it  desirable 
to  describe  the  operations  of  an  establishment  of  the  latter  kind,  such 
as  that  of  Messrs.  Pcarce  and  Countze  (long  known  as  Baxter's),  in 
Long  Acre;  a  factory  conducted  on  a  large  scale,  and  embracing  it 
great  number  of  departTOenls. 

We  nre  not  antiqxiarian  enough  to  know  whether  Long  Acre  has, 
from  the  time  of  its  formation,  been  a  bazaar  for  coach-makers ;  but 
certain  it  ia  that  at  the  present  day  coach-niaking  operations  form  the 
most  remarkable  feature  in  lliat  street.  Out  of  aboiit  a  hundred  and 
forty  houses  which  the  street  contains,  more  than  fifty  are  occupied 
either  by  coach- makers,  so  designated,  or  by  manufacturers  of  the 
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lamp*,  fringe,  honuai)  &c.  fbr  coachw.  Tha  firm  wbich  wc  ha.TC  jiut 
named  occupiu  two  of  thcM  hoaiei,  togedur  with  k  Urg«  nagc  of 
bock  premiMi,  Bdjacent  to  Grou  I^ac  We  will  npUl^  gknee 
through  the  fkctory  before  detailing  the  proccMea  of  auDB&ctnre. 

The  fint  portion  of  the  premi*e«  ia  occnpicd,  aa  in  other  ftctoriaa 
of  a  similar  kind,  hj  finiahed  Gairiagea  of  Tariona  ibnoa,  auch  aa 
coaches,  chariota,  phaetons,  gigs,  cabiioleta,  curricles,  tilburja,  Ac. 
Behind  this  is  an  open  court  or  quadrangle,  to  which  entnnce  ia  ob- 
tuned  from  Cross  Iduie,  and  from  whence  atairs  and  passages  lead  to 
the  various  rooms  of  the  Cactoijr,  which  are  seen  on  all  four  sides  of 
the  central  court  Beyond  this,  still  on  a  level  with  the  giound,  ia  a 
large  wareroom  or  ahop^  into  wbich  the  carriagea  are  lowered  when 
completed  in  the  upper  rooma.  A  trap-door  of  large  sixe  is  seen  over* 
head,  from  wbich  descends  an  inclined  wooden  railroad  or  '  shoot,*  fbr 
the  lowering  of  tlic  carriages,  hj  tlie  aid  of  tackle  in  the  room  above. 
sun  further  towanb  the  north,  and  extending  to  tlic  narrow  ab«et 
called  Uriikers'  Row,  is  llie  timber  store-room,  around  which  on  every 
side  arc  stored  tlic  maliiigany,  oiik,  atli,  elm,  deal,  and  other  woods 
cinpluycd  in  the  making  of  carriages.  Must  of  thia  timber  ia  kept 
here  several  years  before  \uc,  in  order  to  ensure  its  dryness ;  and  it  is 
cut  into  planks  in  aawpita,  witii  which  tliis  part  of  the  premises  is 
providetL 

Rcluniing  nearer  to  the  front  of  the  buildmg,  we  ascend  a  staircase 
wbich  lends  to  the  workshops  and  ehow-roonu  on  the  first  floor.  At 
the  head  of  the  stairs  is  the  'harness  department,'  where  the  niunerous 
traces,  bands,  straps,  and  other  articles  of  leather  for  carriages  are 
made.  The  middle  of  tlic  room  is  tilled  with  harness  in  a  more  or 
less  prepared  state;  and  around  tlie  room  are  small  work-benches, 
each  occupied  by  one  mail.  Ail  Uie  haruesa  required  for  the  carriagea 
ia  made  within  the  building.  Beyond  the  harness-workshop  is  a 
gallery  or  passage,  lighted  on  one  side  by  a  row  of  wuidows,  and  lined 
on  the  other  by  glass  cases  filled  witli  specimens  of  the  more  deco- 
rative parts  of  carriage  furniture  and  harnesa.  This  gallery  leads  to 
the  'carriage  show-loft,'  a  very  extensive  room  filled  with  carriages 
nearly  in  a  finished  state :  it  ia  occupied,  as  the  name  imports,  princi- 
pally as  a  show-room ;  but  some  parts  of  a  carriage  are  fitted  to  their 
proper  places  in  this  room,  and  there  arc  mechanical  means  fbr  re- 
ceiving carriages  from  the  floor  above,  and  lowering  them  to  the 
floor  below. 
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^^B>  A  door  on  the  Ipfl-hand  side  of  the  'ebow-Iof^'  Icuda  to  ihc  'anuth's 
^^Bbop,'  a  large  square  building  of  two  stories,  litLed  up  with  t^Ti!T7  eon'- 
^^Mmtence  for  the  tiuuiuificture  of  iron<wurk.     AloioGt  every  partiel«  of 
^^nvn  usfd  in  tbe  coostructioii  of  carriages  by  this  firm  is  made  within 
theii  own  prcmisee;  axica,  cmnes,  Wa,  sUys,  plates,  lKilu,anil  VHiioUa 
other  farms  in  which  the  metal  is  used,  ve  made  in  iixis  ihop.     The 
upper  atory  ia  a  '  filing  and  turning  '  shop,  "nd  the  lower  u  '  forging ' 
^Bflbop.     The  latter  ia  provided  with  eight  forges  or  furnaces,  ranged 
^^BOnvenienliy  round  the  sides;  and  near  eadi  forge  is  a.  gas-branch,  to- 
^Bgttber  with  anviU  and  the  requisite  utensils,  for  the  working  of  the 
^Hmen  in  the  eveiiiiiff  as  well  as  by  day.    Al!  the  iron  and  steel  employed 
is  brought  in  iu  the  form  of  bars  two  or  three  inches  wide ;  the  former 
Ut  be  worked  into  axles,  bolls,  &c.,  and  the  latter  into  springs,  which 
form  a  very  important  part  of  the  fittings  of  a  coach,     When  the  va- 
rious articlee  of  steel  and  iron  ure  brought  to  a  certain  stage  in  tliis 
hiwer  shop,  they  are  carried  to  the  upper,  where  there  are  two  or  three 
powerful  latLaa  for  turning  the  metal,  together  with  vices  and  benches 

»Rt  which  men  are  engaged  in  filing  and  finishing  die  mettd-work.  Tbe 
miths  iHid  their  aesistauts,  {rom  the  skill  and  stretigtb  riM|uired  of 
ibeiu,  &)rm  a  class  of  workmen  who  can  command  higiier  wiges  than 
tdioost  aiiy  other  workers  in  iron. 

The  lower  floor  of  the  smith's  shop  communicates  with  atimber-loft, 
end  tbe  upper  fioor  with  the  show-loft,  into  which  we  now  return,  and 
proceed  itp  another  flight  of  stairs  to  tbe  nest  higher  atory  of  die  tac- 
Thb  story  is  occupied  as  the  '  coach-making  loft,'  and  is  repre- 
■nted  in  our   frontispiece.     All    the  wood-work    belonging  to  the 
ndies,  die  wheels  and  some  smaUer  portions  excepted,  ia  fashioned 
ind  put  together  in  diia  workshop  :  it  is  therefore  th«  moat  important 
t  of  the  factory-    It  extends  perhaps  eighty  or  ninety  ft^et  in  length, 
L  conlaiiis  all  the  implements  and  arrangementa  for  forming  the 
VDod-wark  of  vehicles.     Coaches,  diariuts,  cabriolets,  and  other  forma 
|sf  vehicle,  are  seen  in  various  pnrts  of  tlie  ^lop  or  loft,  and  in  various 
;es  of  progress.    Work-benches  are  placed  round  the  sides  on  which 
ttbe  pieces  of  wood  are  fashioned  and  prepared;  while  the  centre  con- 
tains the  carriages  in  progress. 

Again  we  ascend  to  anothiir  st^ry  equal  in  size  to  ihe  lower,  and 

occupying  the  upper  part  of  the  building.     This  story  is  ^>propnated 

I  to  two  distinct  workahnps  or  lofts,  the  '  painting-loft '  and  the  '  trim- 

Ining-loft.'    The  former  of  these  is  nothing  more  than  a  large  pointing 
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■bop,  §0  Ur  tM  regftrda  the  general  urrangemanL  Hie  eoachei  and 
other  vehicle^  in  a  certain  ctage  of  progreat,  ire  drawn  up  into  thii 
upper  floor  in  order  to  be  painted.  In  walking  Arough  thia  room  we 
obeerve  coachea  undergoing  the  proce«  of  painting— othera  that  of 
vamiahing — othen  drying  between  the  coats  of  paint  or  of  Tarniah — 
others  underthehanda  of  the  herald-painter.  The  '  trimming-loft,'  on 
the  aame  floor,  ia  the  room  in  which  all  the  interior  litdngi  of  a  coach 
are  completed.  Filea  and  rolla  of  morocco  leather,  of  coach-lace,  of 
■Uk,  of  broad-cloth,  are  lying  around  on  bencbea  and  tables,  and  work- 
men are  engaged  in  fitting  the  lininga,  cuohiona,  fringe*,  and  other  in- 
terior decorations  of  private  carriages. 

After  having  quitted  the  main  building  of  the  ftctory,  we  cross  die 
court-yard  to  the  '  plater's  loft.*  Thia  is  a  workabvp  in  which  many 
of  the  brass,  steel,  and  plated  articles  belonging  to  a  coach  are  either 
manufactured  or  else  brought  into  a  form  fit  for  tlie  coachmaker's  use. 
It  contains  a  '  drnwing-bimch,'  for  making  the  bending  which  is  used 
BO  extensively  at  the  eilgcs  of  n  coach,  as  well  as  other  mechanical 
arrangements  fur  working  in  metal. 

It  will  thus  be  seen  that  the  operations  carried  on  within  the  walla 
of  the  factory  are  very  varied,  and  embrace  the  manufacture  of  articles 
differing  totally  in  tlicir  niAtcriaU  and  formation.  Let  us  now  proceed 
somewhat  more  into  detail. 

The  first  thing  to  he  dnne  in  building  a  coach — as  in  building 
H  licust!  or  a  sliip — is  to  draw  the  design,  to  display  taste  and  in- 
vention ill  the  plan  and  proportion,  so  as  to  combine  comfort  with 
elegance  U>  the  grcat(<st  possible  degree.  There  must  be  an  architect 
for  a  coach  as  well  as  fur  a  house  ur  a  ship,  and  he  is  required  to 
possess  inventive  ingenuity,  ns  well  ns  a  knowledge  of  geometrical 
forms.  The  working-ilntwnig  or  design  fur  a  coach  is  sketched  with 
chalk  on  a  large  smooth  black  board,  and  un  the  same  scale  as  the 
vehicle  tu  be  constructed.  The  party  for  whom  the  coach  is  to  be 
made  has  thus  an  opportunity  of  seeing  the  plan  and  proportions,  and 
of  suggesting  alteratiuns  before  practical  oi>erations  are  commenced. 
The  elegance  and  costliness  of  a  well-built  iirivate  carriage  render 
it  quite  as  much  an  object  of  taste  as  of  convenience ;  and  thus  the 
ingenuity  of  the  coacli-designer  is  constantly  at  work  to  devise  im- 
proved forms  and  modes  uf  arrangement  in  the  various  parts  of  a  car- 
riage. In  addition  to  its  elegance,  too,  a  coach  is  constructed  in  a 
manner  more  and  more  conducive  to  the  comfort  of  the  i 
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i  meed  of  praiie  which  we  cannot  always  give  lo  the  prevailing 
llorm  of  hate  and  coaw,  for  the  latter  often  teach  ua  that  fashion  Ig 
Isn  uncomfortable  tyrant. 

\rhen  the  form  and  proportions  ore  definitely  arranged  and  clearly 
P»lietfhed  on  the  board,  a  plan  i»  adopted  very  eimilnr  to  that  observed 
1  in  building  a  ship.     The  pattern  of  a  ship,  as  esplsiiicrt  in  another 
,  part  of  thie  volume,  is  drawn  the  full  stie,  and  n  mould  is  foi-med  of 
a  of  thin  wood,  adapted  to  all  the  chalk-marks  in  the  eketch,  and 
Krving  as  guides  to  the  shipwright  in  foehioning  the  hull  of  a  ship. 
~o  it  is  with  the  coach -builder.     He  prejiares  a  iiiou/ti  of  a  coach,  that 
I,  he  places  a  series  of  thin  pieces  of  wood  to  the  chuIk-tnarkB  on  the 
board,  slmping  them  in  such  a  manner  as  to  guide  the  saw  and  planf!  of 
the  workmen  hereafter.     The  chief  reason  for  this  similarity  in  thu 

I  operation  of  the  shipwright  and  tlie  coaclt'buildcr,  bo  far  a^  regards  the 
commencement  of  their  operations,  is  found  in  the  tnrtuoue  forms  of 
the  pieces  of  wood  used  in  the   structure.      Without  any  further  iillii- 
■ion  to  a  ship,  we  may  merely  observe,  that  there  is  scarcely  a  right 
KTigle  or  a  straight  line  throughout  a  coach.     Cmrvatures  uf  the  most 
temarkable  and  complicated  kind  occur,  which  cannot  he  expressed  in 
ftct  and  inches ;    and  thus  it  becomes  neccsGary  to   have  a  typ«,  a 
mould,  a  pattern  of  some  kind  or  other,  to  transfer  the  required  forma 
from  the  chalk  sketch  to  the  rough  wood  on  which  the  workman  is 
Afterwards  employed. 
The  sketch  being  formed,  and  the  pattern -pieces  prepared  in  con- 
formity with  it,  the  wood  is  selected  fitted  for  the  purpose.     In  the 
factory  whose  itrrangenients  we  have  described  above,  there  are  two 
sawpits — one  for  cutting  wood  in  the  'round,'  and  the  otlier  for  'con- 
,  verting.'      The  'round'  is  the  technical  appellation    for  wood  just 
mm  the  form  in  which   it  is  cut,  before  being  squared,  and  in  this 
Bftrm  a  large  quantity  of  timber  is  stowed  away  in  the  factory.    The 
crations  of  the  sawyer,  by  which  the  trees  are  cut  into  planks,  are 
I  of  the  usual  kind,  and  require  no  particular  nicety. 

Hien  the  wood  is  cut  into  planks,  it  is  '  converted '  in  the  other 

■  pit.  This  term  (which  is  also  used  by  shipwrights  in  an  analogous 
Knanner)  relates  to  the  cutting  of  the  planka  into  the  required  forma 
■'ly  means  of  the  pattern-pieces,  and  requires  much  more  care  and 

■  judgraent.  The  rougher  and  larger  pieces  only  arc  cut  here,  the 
I  nnaller  being  shaped  ahove-statra.  A  word  or  two  may  here  be 
I  Mtid  on  tlie  vaiietiea  of  wood  employed  by  llie  coach-builder.     .\sh  is 
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nsed  verj  lirgel;  in  the  conttruetioa  of  eoaeliM :  the  qtudily  called 
*  hedge-TOW '  uh,  ■  tougb  fibroiu  wood,  ii  that  wilii  wla^  &a  principi^ 
perta  of  the  frune-iroTk  of  a  coach  are  conatruelad :  it  ii  aot  liable  to 
warp  or  t1^a^  and  thua  bocMnca  fin  aanj  purpoaea  a  ralnaUb  kind  of 
timber.  Beech  ia  a  cheap  kind  of  wood,  never  uaed  far  bv3den<rfdw 
beat  eoachea.  Elm  u  employed  for  planking  in  dioie  parta  of  Hm 
bodj  of  a  coadi  requiring  moch  stroigtit,  as  alao  fiw  the  nans  of 
wheela.  Oak,  in  ahnilar  mannff,  ia  onplojed  in  nriona  parta  of 
eoachea  wherein  itrength  and  dwahililj  are  re<)uirad.  Uabogany 
fhmiebea  the  material  for  the  panela  of  the  beat  mafhra  thnan  broad, 
amootb,  and  delicately  carved  attr&cea  which  ibnn  the  moat  eon- 
gpicnons  part  of  the  body  of  a  coach.  Spanidi  mahoganj,  wlach  Ae 
cabinet-maker  select*  as  the  moat  beantiiiil  for  his  pBzp<wei,  ia  not  so 
Uflofnl  to  the  coach-builder  a*  the  kind  called  Honduras,  on  accamit  of 
the  unfitness  of  its  curled  and  twisted  grain  to  conform  to  the  bending 
which  coach-panels  receive.  Deal  and  a  few  other  kinds  of  timber  are 
used  to  a  limited  rxtent  in  coaches ;  but  ash  and  mahogany  are  the 
two  principal  kinds.  ■ 

The  proper  timber  being  selected  for  the  various  parts  of  a  coach, 
it  is  t^en  up  to  the  coach-making  loft,  where  the  operations  of  the 
maker  commence.  It  may  be  here  staled  tliat  the  term  '  carriage '  ii 
used  by  the  workman  in  a  sense  different  from  that  commonly  em- 
ployed. Vi'e  spcnk  indifferently  of  n  noarh  or  a  carriag*  ;  but  the 
coacli-builderi  apply  the  latter  term  only  to  the  frame-work  which 
lies  beneath  or  around  the  body,  and  which  serves  both  to  support  the 
body  and  to  connect  it  with  the  wheels,  pole,  &c.  Hence  there  are 
two  classes  of  workmen  employed,  the  one  called  '  body-makers,'  and 
the  other  'carriage-makers;'  the  one  employed  principally  on  delicate 
&amc-work  and  panelling,  the  other  on  stouter  masses  of  wood. 
Body-makers  may  be  regarded  as  the  principal  artisans  employed  in 
a  coach-factory.  They  are  required  to  possess  a  practical  knowledge 
of  complicated  geometrical  forms,  and  a  very  accurate  hand  and  eye. 
The  body  of  a  coach  u  first  put  into  shape  by  a  skeleton  frame-work 
of  ash,  every  piece  of  wluch  is  more  or  less  curved  in  one  direction  or 
anotlier,  and  sometimes  in  double  curvature.  The  meeting  edges  of 
the  various  pieces  of  wood  are  seldom  at  right  angles  to  the  sur&ce^ 
and  various  methods  of  joining  are  thereby  rendered  necessary :  in 
■ome  parta  glue,  in  others  bolts,  nails,  or  screws  ;  and  in  others  those 
kinds  of  joists  known  to  workmen  by  the  names  of  the  t«non-and- 
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the  lap-joiut,  aod  the  groove.  In  furmiug  the  sevpral 
pieces  for  the  body  of  a  cosdi,  the  workman  tnnkes  constant  use  of 
the  pattern  oi  ran nld- pieces,  by  wliioh  he  u  giiidiHl  in  the  cufvatniea 
given  to  the  lUffewnt  patts.  The  actual  working  of  tlie  wood  doea 
not  differ  mucli  fruin  the  operadon  of  a  joiner ;  planea  and  the  cus- 
lomw-y  joining  touls  being  alike  employed  by  each.  Not  only  are  the 
skeleton  pieces  of  the  &ame-wack  jointed  together  with  great  nitrety, 
but  equal  or  even  stiil  greater  care  is  required  in  preparing  the  grooves 
for  the  reception  of  the  mafiogany  panels.  The  panels  themselves  are 
brought  to  the  symmetrical  and  elegantly  curved  forms  which  they 
present,  partly  by  the  plane,  and  partly  by  the  united  action  of  heat 
and  nioteture.  Lf  a  thin  plank  be  wetted  on  one  side,  and  heated  on 
the  other,  it  will  speedily  become  convex  on  the  moistened  aide  and 
concave  on  the  other ;  and  the  workman  is  enabled  to  make  these 
permanent. 
The  experience  and  tact  lequisite  far  this  deportment  of  coach- 
Iding  have  the  usual  effect  on  the  relation  between  master  and 
irkman.  The  rutu  of  wages  ia  as  high,  we  believe,  aa  trova  three  to 
five  guineas  per  week.  Coach-body  makers,  indeed,  rank  among  the 
highest  order  of  London  artisans :  the  number  of  first-rate  workmen  in 
that  branch  is  limited,  and  does  not  appear  likely  to  increase  in  any 
great  dcgreei 

TliB  reader  will  then  ondeistand  that  the  body  of  a  carriage,  i.  e- 
that  part  in  which  the  sitters  are  placed,  ia  made  by  a  class  of  work- 
men lUffercnt  Irom  those  who  make  the  under  part  of  a  carriage  ;  that 
the  wood  of  which  the  body  is  principally  formed  (in  the  krger  and 
more  important  Eactories)  ia  principally  ash  and  maliogany;  that  tlie 
kman  iitahions  tlie  various  pieces  by  the  aid  of  a  pattern-board,  as 
the  process  of  atup-building ;  that  the  actual  process  of  working  the 
id  is  a  superior  kind  of  joiner's  work  ;  and  that  the  operations  are 
cted  in  tliat  fioor  of  the  building  called  the  '  coach- making  loft.' 
•  the  body  of  a  coach  is  thus  ia  the  process  of  formation,  the 
parts  are  being  made  by  other  set^  of  workmen  ;  the  *  carnage- 
ers '   are  employed  on  the  complicated  mechajiiam  hcneath  the 
the  smiths  are  preparing  the  numerous  pieces  of  iron  required 
ous  parts  of  the  coach ;  and  the  wheelwrights  are  making  the 
iels.     Perhaps  we  may  as  well  introduce  in  this  plwe  tlie  few 
lecvations  we  ha-Te  to  offer  on  the  subject  of  wheel-making.     The 
wheelwright  is  totally  distinct  &om.  that  of  a  couch- 
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bunder ;  no  eiUbliihtnent  of  the  letter  kind,  we  beliero^  bring  ii 
habit  of  making  die  vheeli  for  their  ovn  cotchei.  But  we  thii 
deiirable  to  put  our  coach  upon  wheela  before  preieDting  it  to 
reader ;  and  shall  therefore  briefly  deacribe  the  operationa  of  wl 
making  a*  carried  on  at  the  exteniire  manuCwtory  of  Meaara.  ( 
and  Glover,  Sutton  Street,  Soho. 

A  coach-wheel  ia  a  remarkable  inatance  of  lightneaa  combined 
strength ;  and  not  leaa  remarkable  for  the  accuracj  of  hand  and 
required  in  its  conitnicUon.  Aa  a  matter  of  principle,  a  large 
eirealar  piece  of  wood,  with  a  hole  in  the  centre,  would  form  a  wl 
and  in  man;  countriea  forma  the  only  kind  of  wheel  uced  at  the 
•ent  dajr ;  but  practice  ihowi  that  a  much  amaller  quantity  of  mat 
is  capable  of  being  wrought  into  a  wheel  excelling  not  only  in 
gance,  but  also  in  durability,  such  rude  productions.  The  essci 
parls  of  a  modem  wheel  arc  the  rtuve,  the  ipohes,  and  the  felloet, 
roRjionding  to  the  centre,  the  rtuUi,  and  the  circumference  of  a  cii 
The  nave  is  a  short  block  of  wood,  usuidly  elm,  forming  the  middl 
the  wheel,  and  pierced  with  a  hole  to  receive  the  axle  or  axle-l 
The  spokes  ore  hars  nf  oak,  radiating  from  the  nave  at  equal  distal 
one  from  another,  and  extending  to  equal  distances  from  the  n 
The  felloes  are  circular  segments  of  ash,  framed  on  the  extremitic 
the  s]>okes,  and  joined  one  to  onotlicr  so  as  to  form  a  circle.  To  tl 
parts  must  be  added  the  Hre,  an  iron  hoop  which  hinds  all  the  fel 
closely  together. 

The  moss  of  elm  intended  for  the  nave  is  turned  to  the  requ 
dimensions  and  shape  in  a  lathe,  and  is  hollowed  within  to  reci 
the  axle.  It  is  then  fixed  in  a  kind  of  groove,  with  its  axis  h 
zontal ;  and  the  mortices  or  holes  are  chiselled  out,  for  the  re< 
tiou  of  tlie  ends  (if  the  spokes.  This  is  a  nice  and  difficult  op 
tion,  requiring  a  practised  eye  for  its  proper  execution,  on  accoun 
the  peculiar  direction  in  which  the  spokes  radiate  from  tlie  nave  c 
wheel.  If  we  stand  at  a  short  distance  behind  a  carriage,  we  e 
perceive  that  the  wheels  are  not  flat,  but  that  they  arc  concave  on 
outer  surface  and  convex  on  the  inner ;  the  lower  spokes  are  nearl; 
a  vertical  position,  while  the  upper  spokes  hranch  out  at  a  consider) 
angle  from  the  vertical.  There  are  various  reasons  for  this  fo 
some  of  which  relate  to  the  strength  of  the  vehicle,  some  to  the 
crease  of  room  for  the  body  of  the  coach  without  increasing  the  m 
of  the  track  of  the  wheels,  and  some  to  the  shielding  of  the  co 
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tiom  being  splaihcd  with  dirt.  The  holes  for  the  spokes  have  there- 
fore to  be  chiselled  iii  conformity  with  this  '  dishing  '  of  the  wheel,  as 
the  conical  form  is  cslled  ;  and  not  only  so,  but  half  of  the  spokes  are 
placed  nearer  to  one  end  of  the  nave,  and  the  other  half  to  the  other, 
for  the  sake  of  increasing  the  strength,  and  thus  the  holes  have  to  be 
made  at  different  parts  of  the  nave's  length. 

The  pieces  of  oak  for  the  sjiokes  ore  brought  to  the  factory  in 
lengths  of  about  four  feet,  and  are  then  shaped  by  hand  to  the  light 
«nd  elegant  forms  with  which  we  are  familiar.  The  lengths  of  the 
■pokes  must  of  course  depend  on  the  diameter  of  the  wheel.  TbL- 
front  wheels  of  a  modem  coach  are  from  forty  to  forty-four  inches  in 
diameter ;  and  the  hind  wheels  from  fifty  to  fifty-sis  inches.  The 
front  wheels  have  usually  twelve  spokes,  and  the  hind  wheels  fourteen. 
A  plane,  the  usual  aid  to  a  workman  in  giving  a  smooth  surface  to  . 
wood,  cannot  be  employed  in  preparing  the  spokes,  on  account  of  the 
Terying  curvatures  which  they  present ;  a  small  cutting  tool  called  a 
'  spoke-shave '  is  the  principal  instrument  employed.  One  end  of  each 
■poke  is  formed  into  a  tenon  to  fit  the  mortice-hole  in  the  nave;  and 
the  spokes  are  fixed  by  the  operation  of  'speeching,'  or  '  spoking,'  re- 
presented in  Fig.  2.     The  nave  is  placed  in  a  kind  of  socket  at  a  short 
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dutance  ■bore  tlic  gnmnd,  in  a  put  of  dw  wiskihap  what  ft  deft  ii 
made  in  Uw  flair  to  nem*  the  ipokeo  m  the  nan  a  gndmlly  tnnted 
nund;  rad  tbe  ipokc  it  thn dann  intotlie  holt  pnpnwdibril,  hj 
repeated  Vlowi  with  a  malleL  Tbe  ipolEM  are  partUlj  tbmpai  befine 
being  driTen  into  the  anro^  and  an  finiAed  aftvwaida.  Tlw  rim  of 
a  wheel  ia  formed  of  Krend  diadaet  faaem  called  fittoet,  each  feUoe 
being  long  enough  to  receive  the  enda  of  two  ipokea.  The  eeh  of  which 
Ih^  are  formed  w  bronght  to  the  &eloc7  in  ibert  rooghly-enmd 
^eeea,  afkarwarda  ihapcd  to  the  paopar  fcrm  and  dimendcna  by  nuaoi 
of  pattcni'boBrd«  and  nriow  catting  toida.  Wben  the  fdloei  an 
formed,  th^  are  fixed  firmly  on  a  low  bench,  and  four  circular  hola 
are  drilled  in  each  piece,  two  to  taeein  die  enda  of  the  epokea,  whid 
ue  funned  into  cylindrical  tenons,  and  two  for  joining  the  felloea  ad 
to  end.  For  the  Utter  purpoaea,  abort  cylindrical  piecea  of  oak,  about 
three  inches  long,  and  called  '  dowels,'  are  mode,  and,  being  fitted  to 
corresponding  holes  mode  in  tlie  ends  of  the  felloes,  serve  to  anile 
them  one  to  another.  Wedfrea  are  inserted  when  required,  and  the 
whole  become  Uius  firmly  combined  in  the  form  of  a  wheel. 

Jlut  the  piecemeal  manner  in  which  the  circumference  of  the  wheel 
ia  thus  made  up  would  ilt  qualify  it  for  service,  were  not  a  strengthen- 
ing lio<)p  of  iron  fitted  on.  Formerly  simps  of  iron,  called  'atrakes,' 
were  applied  to  the  surfaces  of  the  folldce,  covering  the  joints  j  but 
after  n  time  an  improved  metliod  cauic  into  usp,  consisting  in  the 
ap)ilicatiun  of  a  solid  iron^lioop,  which  is  put  on  the  wheel  while  hot, 
and  liy  shririkinft  as  it  cools,  forces  the  whole  of  the  framing  together 
into  a  finn  body,  Tlie  process  of  '  hooping '  or  '  tiring  '  a  wheel  is 
rcitrcKCTitfd  In  Fig.  3,  In  an  open  court  of  tbe  wheel-factory  is  a  cir- 
cular tlat  iron  plate,  placed  in  a  horizontal  position,  with  a  vertical  axis 
or  atem  rising  from  its  centre.  The  wheel  ia  placed  down  on  this  plale, 
the  concave  or  'dislicd  '  aide  downwards;  the  nave  resting  in  a  hole  in 
the  plat)-,  and  tlic  wheel  being  fixed  to  the  central  stem  hy  a  cap  and 
screw.  Immediately  adjiiining  this  circular  plate  is  a  smnll  furnace 
adapted  for  the  reception  of  the  hoop  or  tire,  which  has  been  previously 
welded  to  the  required  size  ;  and  when  tha  tii*  is  brought  to  a  proper 
heat,  it  is  taken  from  tite  fumaee,  and  by  means  of  iron  instruments 
fitted  to  the  circumferenca  of  the  whetT.  The  dTanieter  of  the  tire  is 
such  that  it  would  not  fit  on  the  wheel  while  cold,  but  being  expanded 
by  heat,  it  encompasses  the  wheel,  end  gradually  clings  tightly  to  it  as 
it  gela  cold.     To  aid  in  tliis,  two  men  beat  the  tire  with  powerful 


lUsmmers,  while  tbc  two  others  cool  the  iroD  by  eprinltliDg  it  vith 
er.     Iron  ^ins  are  eubseqnently  driven  through  the  tire  and  felloes, 

one  on  each  side  of  every  joint,  the  points  being  securely  riveted  inside 
die  felloes.  IroD  hoops  are  also  placed  round  the  projecting  parts  of 
tiie  nave,  to  enable  it  hotter  to  resist  the  strain  to  which  it  is  subjected. 
This  brief  notice  will  serve  to  convey  some  idea  of  the  uumuikcture 
of  the  wheels  of  a  coach.  The  process  of  painting  them  is  one  which 
ire  need  not  notice  here ;  we  shall  therefore  transfer  our  attention  again 
to  the  coach*feetory.  The  fraine-work  by  which  the  body  of  a  coach 
is  connected  with  the  wheels  is,  as  we  before  observed,  called  the  'car- 
liige,'  and  is  the  production  of  a  class  of  workmen  called  '  carriage- 
infers.'  These  artisans  are  not  retjuired  to  produce  such  delicate 
work  Bs  tlie  '  body-makers,'  the  masses  of  wood  being  much  more 
heavy.and  the  joints  fewer  in  Tiumber.  Ash  and  elm  are  the  principal 
kinds  of  wood  which  they  use.  It  would  be  quite  impossible,  and,  if 
possible,  wholly  uninteresting,  to  enumerate  here  all  the  various  pieces 
of  wood  which  constitute  the  (rame-work  of  a  carriage,  some  to  connect 
ibe  fore  and  aft  wheels  in  pairs,  some  to  connect  the  pairs  of  wheels 
together,  some  to  support  the  body,  others  to  support  the  coach-box, 
Olhers  again  for  the  footman's  standing-place  behind,  and  others  for 
tfae  attachment  of  the  horses  to  the  coach.  It  is  necessary  to  mention, 
however,  one  peculiarity  in  which  a  four-wheeled  coach  differs  from 
BWny  other  forms  of  vehicle.  In  some  coaches  ilie  body  is  connected 
with  the  under  frame-work  by  pliable  braces  of  leather  atuiched  to  the 
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■pringi ;  and  in  thii  cue,  the  inine-wark  which  lupporta  the  fore  and 
hind  ipringt  ii  connected  together  hj  a  long  centnd  piece  of  timber 
"pUtud  with  iron,  and  called  the  'perch.*  An  iron  perch,  called  a 
*  crane-neck,'  ii  eometimea  ueed  inatead  of  a  wooden  one,  and  ia  ihaped 
80  aa  to  enable  the  coach  to  turn  somewhat  more  readilj  in  a  narrow 
street  or  road,  an  advantage  which  is  however  gained  at  the  expense  at 
greater  weight  of  material. 

As  to  the  mode  in  which  the  curiage-maken  proceed  with  their 
work,  little  need  here  be  said.  The  planks  and  piecea  of  ash  are 
roughly  shaped  bjr  the  saw,  and  are  then  worked  to  the  proper  con- 
toura,  partljr  b;  planes,  but  much  more  bjr  tools  more  or  less  resem- 
bling epuke-ahaves. 

We  liavc  before  had  occasion  to  notice  the  large  quantity  of  iron- 
work prcjNircd  at  tho  sniilli's  shop  in  this  factory.  This  iron  is  applied 
to  variuus  ]>ftrts  of  a  vehicle,  and  at  different  periods  in  tlie  progTMS  of 
the  carriage  tnwardg  coniiiletiuti.  After  the  iwrcli  for  a  coach  is  made, 
and  before  it  is  fitted  to  tlie  oihr-r  parts  of  the  framinf;;,  the  smith  takes 
it  in  haiiil,  and  fits  iiiilc-plBtcs  of  iron  to  it,  for  the  sake  of  increasing 
the  itrcngtii.  In  like  manner  many  other  parts  of  the  vcliiule,  as  soon 
as  the  wood-work  is  to  a  certain  extent  completed,  are  bound,  hooped, 
or  strengthened  with  iron  in  various  different  ways.  All  the  iron  for 
thesis  purposes  is  forged  out  of  small  bars  to  a  farm  nearly  approaching 
that  required,  and  is  then  either  turned  or  filed  to  a  regular  surface. 
Where  a  jierch  is  inatle  entirely  of  iron,  great  muscular  force  is  requi- 
site in  welding  the  different  pieces  into  one  mass.  Indeed,  both  strength 
and  skill  are  re<iiiired  in  a  coach-smith,  for  he  has  to  work  large  and 
heavy  luirs  of  iron  into  forms  containing  several  unequal  curves,  and 
varying  greatly  in  thickness.  There  is  a  curious  gradation  of  talent, 
and  consequently  of  wages,  observable  in  the  operations  of  coach-smiths. 
There  are  the  forij«-men,  the  hammer-men,  and  the  vice-men,  all  earning 
different  amounts  of  wages.  A  forge-niau  and  a  hammer-man  generally 
work  togetlier,  the  latter  being  subordinate  to  the  former,  and  indeed 
often  paid  by  him.  The  forge-man  la  the  responsible  workman :  he 
judges  of  the  quality  of  the  metal,  regulates  the  curvatures,  aitd  exer- 
cises his  skill  in  combining  elegance  witli  strength  in  the  various  iron- 
fittings  required  for  the  coach.  The  hammer-man  aids  him  in  his 
work,  using  the  sledge-hammer  under  the  direction  of  the  forge-man, 
blows  tlie  bellows,  keeps  up  the  fire,  and  performs  other  offices  lubor* 
dinatc  to  the  labours  of  the  forge-man.     The  wages  of  the  forge-men 
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are  often  from  three  to  five  guineas  a  week  ;  but  tliose  of  tlie  hammer- 
men are  very  much  lower  in  amount.  The  vice-men  are  those  aniitha 
whose  work  is  at  the  vice  instead  of  the  anvil.  They  file  and  finish  the 
various  pieces  of  iron  when  forged,  and  prepare  tlie  iron  for  being  fised 
to  the  wood-work  of  the  coach. 

One  of  the  most  carefully  executed  parts  of  the  iron-work  of  a 
modem  coach  is  the  axle  or  axle-tree.  The  axle  is  the  piece  of  wood 
or  iron  which  serves  as  a  centre  for  the  motion  of  the  wheels.  It  was 
formerly  made  wholly  of  wood,  and  was  then  generally  termed  an  aslc- 
tree ;  but  now  that  metal  is  frequently  used  instead  of  wood,  the  word 
'  axle  '  is  more  frequently  used  alone.  Axles  used  formerly  to  be  fixed 
firmly  in  the  wheels,  and  to  revolve  beneath  the  vehicle  ;  but  now  they 
are  more  frequently  bo  made  tliat  each  wheel  revolves  separately  on 
ihem.  The  first  iron  axles  introduced  were  of  a  rude  construction, 
but  successive  improvements  have  brought  them  to  great  perfection. 
The  axle  consists  of  three  parts :  the  two  arm*,  which  pass  into  the 
naves  of  the  wheels ;  and  the  bnl,  or  central  part,  which  connects  the 
two  arms  together.  At  first,  a  hoop  or  ring  was  put  within  the  hollow 
of  the  nave,  to  prevent  the  too  rapid  wear  of  the  wood  by  the  friction 
of  the  (ule ;  but  now  the  nave  is  lined  with  nn  accurately-fitted  iron 
box,  capable  not  only  of  receiving  the  axle  with  little  friction,  but  also 
of  containing  a  rcaervok  of  lubricating  oil.  A  modem  construction, 
known  by  the  manufacturers  as  Collinge's  patent  axle,  is  a  very  inge- 
nious and  complete  application  of  this  method.  The  box  for  placing 
within  the  nave  of  each  wheel  is  first  moulded  in  cast-iron,  and  then 
turned  in  a  powerful  lathe  to  a  very  beautiful  degree  of  smoothness, 
especially  on  the  inner  surface,  in  which  the  axle  will  work.  The 
factory  to  which  our  attention  is  directed  contains  the  necessary  ar- 
rangements for  making  these  axles,  as  well  as  the  other  portions  of 
iron-work.  At  one  end  of  the  '  filing-shop '  is  a  large  lathe,  worked  by 
one  or  two  men  at  a  wheel,  as  in  Fig.  4.  The  tools  for  turning  the 
metal,  as  well  as  the  general  mechanism  of  the  lathe,  require  consider- 
able strength  and  power.  In  order  to  make  the  axle  work  more  freely 
in  the  box,  the  inner  surface  of  the  latter  is  '  case-hardened,'  that  b, 
by  a  peculiar  action  of  charcoal  aided  by  heat  the  aurfaco  of  the  iron 
is  to  a  small  depth  converted  into  steel,  which,  being  harder  than  the 
original  iron,  is  susceptible  of  receiving  a  finer  surface,  and  of  with- 
standing the  wearing  effects  of  friction. 

The  sj-n-ings  form  nnoiher  and  very  important  part  of  the  metal-work 
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of  &  coach,  mid  require  a  brief  notice  in  thic  place.  The  object  of  a 
spring,  wbntever  be  the  Bubstance  of  which  it  i*  formed,  i^  bj  its 
clastic  action  bctwocn  the  wlicclg  and  thu  body  of  the  coacl^  to  dimi- 
ninh  the  conciusinn  and  irregular  motion  occasioned  by  tlic  passage  of 
the  wheels  over  uneven  ground.  Leather  might  be  used  with  a 
slightly  clastic  cfTccl ;  wood  is  somettinca  used  in  light  one-borte 
vehicles ;  but  iron  or  steel  is  the  universal  material  for  the  springi  of 
modem  English  coaches,  and  is  generally  applied  in  the  form  of  elastic 
plates.  The  forms  given  to  these  steel  springs  arc  eicocdingly  varied, 
and  contribute  not  a  little  to  the  general  elegance  of  a  coach.  The 
earliest  springs  were  formed  of  a  single  plate  of  steel ;  but  iu  modem 
manufacture  scveml  plates  are  laid  one  on  another,  all  bound  in  close 
contact,  and  yet  free  to  bend  independently  of  each  other,  by  having 
the  ends  loose,  Tlic  steel  employed  is  prepared  expressly  for  the  pur- 
pose, and  is  brought  by  the  rolling-mill  to  the  tiiicltness  of  about  a 
quarter  or  three- eightlis  of  an  inch,  and  from  one  and  a  half  to  three 
inches  wide.  A  compound  spring,  finncil  of  several  parallel  plates,  is 
hooped  or  bound  tugelber  with  an  iron  hoop  shrunk  on  hot,  and  riveted- 
If  it  be  n  curved  spring,  the  cxtcmnl  plate  is  of  course  longer  than  the 
others,  and  is  formed  uf  thicker  steel  All  tlie  plates  arc  furmed  in  a 
similar  way.  A  piece  of  steel  is  cut  to  the  required  length,  lApcred 
and  prepared  at  each  end,  and  one  or  botli  surfaces  are  then  '  middled,' 
that  is,  slightly  hollowed  by  hammering.  Near  each  end  a  slit  is  made 
about  an  inch  long,  in  whi<^h  a  small  rivet-head,  attached  to  the  next 
adjoining  plate,  may  work.     T\'hen  four  or  more  of  such  platcB  are 
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inhined,  and  hooped  tightly  iii  the  centre,  the  ends  are  bee  to  yield 
n  any  preuurc  is  felt,  and  thus  ihe  pressure  becomei  equally  shared 
We  may  illuatrate  fine  action  by  the  following  supposition  : — 
a  dozen  laths  be  laid  one  on  another,  and  bound  or  riveted  tightly 
at  Ijolh  ends ;  they  could  not  then  be  bent  very  far  without  fracture ; 
but  let  them  be  bound  only  in  the  centre,  and  the  whole  will  bend 
nearly  na  easily  as  a  single  lath,  because  the  ends  of  ench  lath  are  free 
to  conform  to  the  curvature  produced  by  the  bending. 

Fig.  5  represents  tlie  mode  of  forming  one  of  the  numerous  variety 
of  coach-springs.     The  assemblage  of  plates,  after    being   prepared 


Cely  imd  laid  one  on  another.is  fixed  firmly  in  b  vice,  and  an  iron 

jr  hoop  is  hammered  on,  till  it  cinsps  the  spring  at  the  Uiickeet 

[nart  with  great  closeness.     Before  this  ia  done,  each  plate  is  subjected 

lie  action  of  the  fire.     It  is  first  heated  to  a  certain  temperature, 

1  plunged  into  water,  then  heated  again  till  such  a  temperature  is 

f  acquired  as  will  ignite  a  small  aticlc.     Theae  processes  of '  hardening ' 

and  'tempering'  are  requisite  to  the  auhsequenl  action  of  the  spring. 

The  plate  u  then  '  set,'  or  hammered  perfectly  straight ;  then  filed  in 
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ftll  the  paita  which  will  be  virible ;  and  llie  pUtM  ire  in  thia  state 
re&dy  to  be  combined  in  th«  form  of  a  apring.  The  ipringa  are  bu3t 
up  much  in  thia  muiner,  whaterer  be  their  *b«pet  or  dengnaUons.  Ai 
to  the  technical  dirtinctioni  of  the  *  aingle^lbow  apruig,'  the  '  double- 
elbow  spring,*  the  *  under-apring,'  the  ■  nut-cncker  apring,'  the 
'  C  apring,'  the  '  S  apring,'  and  man;  othen,  we  need  merely  here 
remark  that  thej  are  varioua  forma,  adapted  for  different  kinda  of  car- 
riages, aome  for  the  coach,  acme  for  the  phaeton,  eome  for  the 
cabriolet,  Ac.,  but  that  all  are  produced  bj  aimilar  traina  of  operation. 

With  respect  to  the  numeroua  other  piecea  of  iron-work  required  in 
a  coach,  and  known  to  the  workman  by  the  technical  namea  of  platei, 
loopa,  stays,  hoops,  clips,  holts,  atepa,  treads,  jointa,  jacks,  shacklea,  ftc^ 
all  wc  cun  say  here  is  that  they  are  specimens  of  smith's  work  re- 
quiring considerable  skill  and  ingenuity. 

The  labours  of  the  smith  alternate,  or  rather  arc  simultaneous  with 
tliosc  of  the  '  body-maker'  and  the  '  carriage-maker,'  and  therefore  we 
cannot  profess  to  follow  the  precise  order  of  proceeding.  At  certsin 
stages  in  the  progress  of  tlie  wood-work  various  pieces  of  iron  are 
worked  into  their  proper  places,  before  other  pieces  of  wood  are  con- 
nected together.  This  is  particularly  the  case  in  'carriage'  mechanism 
bcneatli  the  l^otly,  in  which  a  considerable  quantity  of  iron  is  employed, 
the  adjustment  of  which  altemnles  with  the  work  of  the  carriage-maker. 

A  remark  may  be  applied  to  the  '  coach-carver '  similar  to  that  ap- 
plied to  the  '  coach-smith.'  His  labours  are  directed  not  to  the  coach 
as  a  whole,  but  to  the  several  parts  of  it  during  their  progress.  A 
coach-carver  must  necessarily  be  a  man  of  some  taste,  even  if  he  only 
executes  patterns  designed  by  others,  but  much  more  so  if  he  designs 
them  himself.  His  operations  are  of  two  different  kinds,  the  simplest 
being  that  of  carving  the  headings  and  mouldings  of  the  body  or  car- 
riage, and  the  more  elaborate  that  of  producing  the  foliage  and  oma* 
mental  tracery  which  add  so  much  to  the  beauty  of  a  well-built  coach. 
In  '  Htate-coaches  '  this  s]>ecies  of  decoration  is  profuse  and  very  costly  ;• 
but  every  coach,  however  simple,  contains  more  or  less  carving.  Itie 
tools  of  the  coach-carver  resemble  those  of  carvers  in  general :  they 
are  more  distinguished  for  their  excellence  than  for  their  number  or 
tlicir  size;   and  the  workman  depends  more  on  his  own  taste  and  in- 

*  The  csnrlng  ef  Ihs  prtsmt  Rorsl  Ststc-ooacli  of  EoKlaiid,  wbich  wasaxeeulsd 
■I'out  eiflily  jcu>  Sfo,  cost  t«o  Ihouiand  Sn  hmiilred  pound*! 
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vention  ihun  on  any  prescribed  rules  of  proceeding.  Tlie  coach-carver 
is  indeed  an  artist,  ami  as  such  ia  highly  paid. 

One  of  the  most  remarkable  operations  in  the  construction  of  a  coach 
is  that  of  covering  tlie  upper  part  with  leather  ;  remarkable,  we  mcnn, 
in  respect  of  the  manual  dexterity  required.  The  panels,  the  quarters 
or  upper  panels,  and  the  roof  of  a  coach  are  very  thickly  painted,  both 
fi>r  beauty  of  appearance  and  for  durability.  But  the  higher  class  of 
coach-builders  do  not  trust  exclusively  to  this  external  preservative; 
they  cover  the  roof,  and  tlie  upper  part  of  the  front,  back,  and  sides, 
with  leather,  previous  to  the  process  of  painting.  It  might  be  sup- 
posed that  a  hide  of  leather  is  for  this  puriHise  cut  into  pieces,  one 
for  the  roof,  one  for  each  side,  and  so  on ;  but  the  whole  is  covered 
with  one  hide,  free  from  any  joints  or  divisions  whatever,  and  yet 
made  to  adlicre  closely  to  the  woodwork  in  every  part,  without  folds 
or  wrinkles,  The  hide,  which  is  of  a  large  size  and  sound  quality,  is 
first  thoroughly  moistened  throughout  and  thrown  over  the  top  of  the 
coacli,  the  edges  hanging  down  on  all  sides.  TTie  currier  then  rubs 
or  presses  it  down  all  over  the  roof,  until  it  lies  close  and  even  in  every 
[lart.  He  next  proceeds  to  one  of  the  sides,  and  in  like  manner  rubs 
and  scrapes  the  leather  till  all  irregularities  disappear.  The  leather 
is  in  that  soft  and  pliable  state,  that  it  will  yield  to  the  movement  of 
the  tools,  and  enable  the  workman  to  fit  it  to  every  part  of  the  coach 
with  perfect  closeness.  A  little  consideration  must  show  that  a  super- 
fluous fold  of  leather  will  occur  at  each  corner;  yet  by  working  it 
towards  a  central  point  at  the  back  or  front,  the  currier  succeeds  in 
erasing  or  pressing  out  all  irregularities,  and  in  producing  a  surface 
sufficiently  flat  and  smooth  for  the  subsequent  operations  of  the  pointer. 
The  division  between  the  upper  and  lower  portion  of  a  coach  is  usually 
covered  by  beading  of  some  kind  or  other,  and  the  leather  is  trimmed 
or  cut  to  this  line  of  division.  This  operation  of  covering  a  coach  is 
AS  important  as  it  is  curious  ;  for  if  a  puncture  be  made  through  the 
leather,  and  rain-water  enter  even  in  minute  quantity,  the  surface  will 
be  uneven  and  disfigured. 

The  other  portions  of  leather  required  in  a  coach  need  not  much 
description.  They  consist  principally  of  bands  and  straps  of  various 
kinds.  The  leather  or  liide  is  laid  out  flat  on  a  board  and  cut  to  tlio 
required  shapes  by  means  of  sharp  knives.  Pieces  are  stitched  to- 
gether, or  buckles,  loops,  rings,  or  straps  are  fastened  to  then),  in  the 
same  manner  as  harness-work  generally  is  done.     The  wnrknuin  sits 
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■1  •  liiw  bench,  «i>l  hntdin);  ilir  pWe  ur  intLcr  m  wliirb  he  mvf  t* 
at  work  b<nw(«n  a  pair  of  cUou  or  boanb,  lun  the  awl  and  the  (rwinir- 
twiiw  in  llie  nnw  tnamutr  u  Ibe  boot-nuker.  A  hona'i  colW,  rad 
Ihn  gviirmi  hvncM  (or  ■  «d4li>4wnD,  do  twit  come  under  ikt  mam- 
faeturini;  vmtftmtnu  of  tbe  coKb-titttldcr  ;  bat  at  the  foiMiiry  «liiii 
we  here  describe,  all  tbe  articlrt  of  leather  required.  nHhiv  far  ibe 
uMch  ilMlf  nr  for  iu  Bluichiiimt  to  tbii  borMa.  u«  made  wiiiiis  tb 
wall*  of  tbe  baildinfr.  A  mode  of  employing  l«aUier  in  wbidi  mmk 
weatnpM  acid  desUviiy  arc  rvc|uiral,'_if  in  eorering  the  iioa  nfit  «t 
hara  fitted  to  giga  and  pbwtana,  and  otbr^  forma  of  primr  camif«L 
The  iMtber,  before  being  japatmed  or  palntnl,  ia  cut  intii  Mrijia,  mm- 
■pondinf  with  the  lengLb  aud  einamtemacc  of  tlw  nil*  to  b*  con 
and  ia  then  tiglitl;r  liuml  un  in  a  iiioineiit<d  atate,  llie  jainia  and  a 
betOf  WOTkod  up  with  much  nicely,  aod  tbe  meeting  tigm  | 
athdicd  clotely  together. 

A  depulinenl  vt  the  coach- factory,  very  iliiTnrenl  f>nm  lln«  aUdi 
relate  to  the  working  of  wood,  iron,  aod  Ictthcr,  ia  that  in  wkkb  "it 
painting,  vara iahing,  aod  poUahing  are  eU'ectod.  Tlic 'painter' t-lafi' 
ia  OOP  in  which  a  coach  mnaina  for  a  coniideniblo  periud,  and  tn  <rlack 
it  renirivM  no  mull  ahorc  of  its  boauty  at  appi'anuice.  '  Coaeb-ptiot' 
ing '  ia  diatinguialied  from  ordinary  hooBe-iiaiiiiing  by  tlie  large  tnm- 
bcr  of  iet»rate  coala  uf  p:uiii  taiil  succewivaly  nne  on  another,  and  If 
tbo  liigh  degree  of  purity  and  poliah  givcii  to  llie  nu-facc,  rather  Una 
by  any  difference  in  the  maturiala  eniploytud.  Tbe  aurfoMis,  whetkw 
nf  aah,  oak,  vim,  deal,  maliugaiiy,  iron,  or  leather,  are  coaled  a 
with  paint,  thiU  the  mntorinlii  ibcmsrlvM  are  ofieciually  i 
The  paint  i*  r<>nnc<d  of  liic  luual  mineral  colours,  mixod  with  U 
oil  and  turpentine ;  and  lite  vamidi  cmptuyed  is  tliat  prepared  j 
guin-copul,  wliieh,  though  »low  in  drying,  ia  vary  durable. 

I'he  ]>cuicjpa]  part*  of  a  coach,  lucli  na  the  panels,  the  doom,  ihc 
quru-tcrti,  &c.,  receive  aa  niatiy  ua  twelve  or  fifteen  different  ooaMnI 
paint,  each  ono  b«>ing  dried  befori-  tho  next  fidliiwing  one  ia  applied, 
and  the  whole  being  repcMedly  srnoutbed  ur  puIiiJifd  with  rotten>«tooe. 
pumice,  and  almUar  aulutaiicM.  The  earlier  conu,  aa  in  hotutvpaint- 
ing,  arc  tormed  the  '  priming.'  nnd  are  inlemlwl  to  form  tbe  foam 
on  which  the  lubaequcnt  coala  are  laid. 

The  earlier  c<»t8  nf  paint  an;  formed  of  while-lead  and  Iitli 
which  aucenflil  many  eoata  of  white-load  and  yellow-ochre, 
■wdy  of  paint  haa  hpcii  dried  anA  sinoothcii,  ihe^ layers  of  green,  b 
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yellow,  or  oUier  selected  colours  are  applied  to  tliose  parte  which  are 
not  customarily  black,  while  black  paint  is  laid  on  the  parte  just  nien- 
tioncd.  A  sufficient  body  of  paint  being  tliua  bud  on,  the  roof,  Uip 
upper  panels,  and  Uie  sword-case  (a  jirotuberance  at  the  brick  of  a 
coach,  introduced  when  gentlemen  carried  awords)  are  coated  with 
several  layers  of  black-japai),  and  the  niber  parts  of  the  coach  receive 
■ix  or  eight  coats  of  copul-varnieh.  The  Rual  process  of  polishing  is 
deferred  for  some  considerable  time,  to  ensure  the  previous  hardening 
of  the  varnish. 

The  painting  of  the  wheels  of  a  coach  is  done  either  by  tbe  coach- 
builder  or  the  wheelwright,  according  to  circumstances ;  but  wherever 
it  be  effected,  the  process  is  nearly  the  same  as  for  the  carriage  part  of 
a  vehicle.  The  part  of  the-coach-paintcr's  work  which  requires  tbe 
largest  amount  of  care  and  neatness  is  ihnt  of '  picking-out,'  or  paint- 
ing fine  lines,  scrolls,  &c.  of  one  colour  on  n  groundwork  of  a  different 
colour.  That  portion  of  the  painting  which  relates  to  the  heraldic 
arms  and  crests  is  ultogetber  distinct  from  tbe  rest,  and  is  tbe  work  of 
a  higher  class  of  artisans,  called  '  berald -painters,'  whose  services  arc 
paid  for  at  a  high  rate.  The  herald- painter  can  lay  no  claim  to 
comi'arison  with  the  portrait-painter  or  the  landscape-painter;  but 
atiil,  the  accuracy  of  design,  tbe  neatness  and  clearness  ofmitline,  and 
the  vividness  of  colour  which  be  must  display,  require  far  more  taste 
than  that  displayed  by  coach'paintcrs,  and  give  a  higher  value  to  his 
lime  and  services. 

Those  to  whom  a  sixpenny  ride  in  an  omnibus  is  a  luxury  are  but 
little  aware  of  the  delicacy,  the  elegance,  and  the  attention  to  personal 
comfort,  displayed  in  the  interior  tittings  of  a  pleasure-carriage.  In 
one  of  the  comedies  of  the  last  century,  there  is  a  scene  in  which  a  '  fine 
gentleman '  laments  that  he  has  lieen  unsuccessfully  to  all  the  nicrcora 
about  town,  to  select  for  bis  coach  a  silk  lining  which  would  "suit  bis 
complexion."  We  do  not  imagine  that  the  fine  gentlemen  of  real  life 
are  so  fastidians;  but  it  is  very  certain  that  considerable  taste  b  dis- 
played in  selecting  not  only  the  material,  hut  tlie  colour  of  tlie  coach- 
trimmings.  Tbe  principal  materials  employed  in  this  manner  are  fine 
Spanish  cloths,  rich,  plain,  and  embossed  silks,  embossed  leatlier, 
richly  woven  lace,  and  borse-hair  for  stuffing  cushions.  The  cloth  ia 
of  tlie  finest  kind,  and  the  silk  is  woven  eipressly  for  these  purposes  at 
Spitaltields.     Tbe  lace  employed  is  mode  sometimes  of  worsted,  some- 


4H  DAYS  AT  m  VACIOBIBL 

tiaui  of  dDc,  Htd  IB  other  InitMieei  of  bodi  eombiiiad,  ntd  it  U  lutd 
m  ■  Irfiding  or  adgbg  brnriotu  parte  of  ftvintesior;  tbe  finert  it 
aSSai  *hnMneai'  1h»  naxt  fa  tanned '  pMtfaig-laee/  «bont  half  m 
inch  broad,  nd  b  onplojad  to  eonr  and  Uda  rowa  of  tack* ;  lad 
aaotber  kind,  caUad  '■aaming-JaM^*  it  tued  to  eonr  aaams  and  edget. 
Tbo  roo(  Mm,  and  Tarioni  oAer  paria  of  die  interior  of  a  coach  an 
inthrooglrttoalenl  roriacely  wadding  and  caaraa,  and  are  then  lined 
with  doth  or  lilk.  Cnahunifl  are  ooraied  with  eloth,  ailk,  or  moneco 
laaOar,  and  are  atnSed  with  boiB»4air.  Tlw  bottom  of  fhe  eoach,  and 
Aa  foUing-atapa  whieh  are  ahnt  np  widiin  ibt  eoach,  are  coTered  with 
carpet;  and  tlu  neat  appendagee  to  dudoon  and  windows  are  trinmicd 
irith  cloth,  lace,  ke,  in  nriooa  wqra.  All  theee  opentione  reeemUe 
TCTf  mnch  dioae  of  the  npholatenr ;  the  cloth,  lace,  eilk,  and  catpetii^ 
being  in  some  placet  sewn  and  in  other*  tacked  down  in  their  placta 
There  is  also  a  part  of  the  tsttnor  of  a  coach  on  which  the  trimmer  ii 
engaged,  viz.  the  '  hammei'cloth,'  Thia  is  a  cloth  covering  to  tlw 
coachnum't  seat,  and  ia  principally  used  for  the  more  elegant  kinds  of 
coaches.  The  cloth  of  which  it  is  formed  is  stiffened  at  the  back,  to 
a>  to  enable  it  to  &11  in  graceful  folds.  The  upper  and  lower  edga 
are  trimmed  with  broad  and  rich  lace;  and  the  moat  conspicuous  part 
of  each  side  has  usually  an  embroidered  or  chased  crest.  Temporu; 
covers  of  oil-skin  or  some  analogous  substance  are  provided  for  the 
preservation  of  the  hammer-cloth  in  wet  weather. 

A  glance  at  the  external  appearance  of  a  private  carriage  will  shov 
that  iron  is  by  no  means  the  only  metal  employed  in  ite  construction, 
although  it  is  by  far  the  most  important  Beading,  plates,  locks, 
hinges,  handles,  rings,  buckles,  crests,  and  ornaments  of  various  de- 
ecriptions,  are  made  of  one  or  other  of  the  metals  eueceptible  of  re- 
ceiving a  good  polish  and  of  presenting  a  pleasing  appearance.  BiiH 
is  the  principal  metal  employed  for  such  purposes,  or  iron  plated  with 
a  thin  sheet  of  brass,  where  strength  is  required.  Copper  Is  sligbdy 
employed ;  so  likewise  is  a  white  alloy  of  copper  called  '  white  brass,' 
*  albata,'  or  *  German  silver.'  A  considerable  quantity  of  semi-cylin- 
drical beading  is  used  in  various  parts  of  a  coach;  and  this  is  formed 
in  a  simple  manner.  An  orifice  is  made  in  an  iron  or  steel  plate, 
the  exact  pattern  of  the  cross-section  of  the  beading ;  and  into  thii 
opening  the  end  of  a  narrow  slip  of  sheet-metal  is  introduced  by  a 
workman,  as  in  Fig.  6.    Thia  end  is  seiied  by  a  kind  of  pincers  on 


the  other  aide,  which  are  then  drawn  bsckwards  hy  meitns  of  k  winch 
at  the  farther  end  of  the  bench.  The  slip  of  shect-inetal  is  thus  drawn 
forcibly  through  the  pattem-holo  in  the  plate,  and  acquires  the  required 
semi- cylindrical  fDrm,  Tlie  metal  is  made  very  hot  by  the  eomprea- 
sion  it  undergoes.  The  concave  side  of  the  heading  ia  afterwards  fUled 
in  with  some  soft  kind  of  metal,  and  is  provided  with  points  or  studs 
for  fixing  it  to  the  coach.  Sometimes  the  beading  is  made  of  copper, 
in  which  case  it  is  afterwards  painted ;  sometimes  of  brass,  if  to  be  left 
eipiised  and  bright ;  while  for  the  befit  coaches  the  heading  is  made  of 
a  strip  of  sheet-copper  which  has  had  a  sheet  of  thinner  silver  imited 
firmly  to  it  by  pressure  in  a  flatting-mill :  in  this  case,  of  course,  the 
beading  is  drawn  with  the  silver  side  visible. 

The  operation  of  plating,  it  need  perhaps  hardly  be  observed,  is  that 
of  covering  some  of  the  cheaper  metals  with  a  coating  of  silver,  with 
a  view  to  give  to  the  article  both  a  beauty  of  appearance  equal  to  that 
of  solid  silver,  and  a  degree  of  strength  not  possessed  by  silver.  Many 
articles  of  coach  furniture  are  prepared  in  this  way,  the  silver  being 
first  formed  into  leaves,  sheets,  or  ribands,  and  then  firmly  united  to 
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lif  i-hi'nper  ntrtol  by  b  peculiar  upjilication  of  heat  and 
ftztermu  manipalitiati^ , 

The  chwa  caunuwil^  fee  nmli  hiina.  iml  iiIImii  ■imNiiMlaf  nf  ■ 
weU-bnflt  printo  eanhiga,  m  B»t  pHi  om  viOoitt  taif  jnticakr 
BotiGa.  A  few  p^gM  Ann  Imt  ■  annw  Md  for  As  IjoOding  of  a 
coach ;  md  wc  cm  arijr^opo  to  titm  gbm  »  ' 
thia  Toy  dinni^  MBjOnted,  and  in^alosa  i 
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XX.— A  DAT  AT  A  SHIP-YAED. 


To  the  inhabitants  of  a  sea-girt  coontrT',  mch  bb  England,  a  slitp  must 
erer  be  an  object  of  interest  and  admiiation,  whether  regarded  as  the 
substitute— the  more  than  substitute — for  atone-mllB  as  a  defence,  or 
as  the  channel  whereby  commerce  is  carried  on  with  foreign  countries. 
As  a  work  of  art,  too,  a  ship  baa  at  all  timea  and  in  nearly  all  countries 
called  forth  expressions  of  wonder.  We  maj  or  may  not,  as  we  please, 
give  credence  to  the  opinion  expressed  in  Dryden's  lines  : — 

"  By  Yiswing  N»tu™,  Nahue'itanilnuiid,  Art, 
Hake*  miglitT  Aiagt  fkom  null  bcpmungi  grow : 
Thni  tiliM  dnt  to  diipping  did  impiirt 
mwir  tail  tha  rudder  simI  their  bead  the  prow ;" 

but  certain  it  is  that,  whether  fishes  were  or  were  not  the  first  ship- 
draughtsmen,  the  art  of  constructing  barks  capable  to  a  greater  or  less 
degree  of  contending  with  the  winds  and  waves  has  been  known  from 
a  Tery  remote  period. 

The  steps  by  which  excellence  in  this  art  has  been  attained,  the 
countries  in  which  the  art  has  been  most  fully  developed,  and  the  pre- 
sent state  in  which  it  exists  in  foreign  countries,  form  collectively  the 
materials  for  a  history  of  naval  architecture,  a  vast  subject,  into  which 
it  is  not  proposed  here  to  enter.  Neither  does  naval  warfare,  with  its 
combined  miseries  and  triumphs,  fall  within  the  scope  of  this  article. 
We  propose  to  give  a  description,  derived  from  personal  observation, 
of  an  establishment  which  ranks,  we  believe,  at  the  bead  of  the  private 
ahip-building  yards  in  this  country;  to  convey  an  idea  of  the  general 
nature  of  the  operations  conducted  in  such  establbhraents ;  and  to 
trace,  as  far  as  the  necessary  limitations  of  popular  language  will 
admit,  the  order  of  processes  by  which  the  more  important  parts  of  a 
ship  are  constructed  and  put  together. 

The  ship-yard  to  which  we  allude  is  that  belonging  to  Messrs. 
Green,  Wigranu,  and  Greens.  The  locality  of  the  yard  is  somewhat 
remarkable,  occupying,  as  it  doea,  a  nook  on  the  banks  of  the  Thamea 


4C0  DAYS  AT  THB  FACTORIES. 

at  the  eastern  extremity  of  the  metropolis.  We  hardly  know  whether 
to  place  it  in  London  or  in  the  country,  for  the  imoke  of  the  one  and 
the  green  fields  of  the  other  almost  meet  at  this  spot.  Leaving  this 
matter,  however,  as  one  of  no  importance,  we  will  take  an  imaginary 
trip  down  the  river  to  Blackwall,  in  order  to  indicate  the  position  of 
this  yard  relatively  to  what  is  termed  the  *  port  *  of  London  generally. 
In  proceeding  eastward  from  London  Bridge,  past  the  Custom- 
house, the  Tower,  the  St  Katherine's  Docks,  and  the  London  Docks, 
we  find  the  northern  shore  of  the  river  occupied  chiefly  by  wharfs  and 
by  traders  engaged  more  or  less  in  matters  connected  with  marithne 
affairs ;  but  it  is  not  till  we  arrive  somewhat  farther  down  the  river 
that  ship-building  yards,  properly  so  called,  are  seen.  A  northerly 
bend  in  the  river,  from  nearly  opposite  the  London  Docks,  constitutes 
that  part  which  is  called  ^the  Pool,'  and  which  brings  us  to  Lime- 
house.  Here  we  find  a  remarkable  curve  in  the  river  towards  the 
south,  and  near  this  spot  are  the  yards  of  Messrs.  Curling  and  Young, 
and  other  ship-builders,  some  for  ships  generally,  some  for  iron  steam- 
boat?, &c.  The  river,  for  the  next  three  miles  of  its  course,  is  so 
tortuous  that  it  almost  encircles  and  encloses  a  tongue  of  land  called 
the  Isle  of  Dogs ;  a  curvature  which  comprises  within  its  limits  Lime- 
house  Reach,  Greenwich  Reach,  and  Blackwall  Reach, — Reach  being 
a  term  which  watermen  and  others  apply  to  particular  parts  of  the  river. 
Whether  or  not  it  is  true,  as  Stow  the  annalist  tells  us,  that  one  of  our 
early  kings  kept  his  hounds  in  this  neck  of  land,  and  that  their  constant 
barking  procured  for  it  the  name  of  the  Isle  of  Dogs,  is  a  problem 
which  we  will  not  wait  to  solve,  but  will  proceed  onward  to  the  eastern 
extremity  of  this  little  peninsula,  passing  a  few  smaller  ship-yards  in 
our  way.  Here  we  come  to  the  eastern  boundary  of  the  West  India 
Docks,  which  stretch  nearly  across  the  narrowest  part  of  the  Isle  of 
Dogs ;  and  a  short  distance  onwards  brings  us  to  the  ship-yard  and 
docks  of  which  we  are  in  quest,  occupying  a  river- frontage  of  a  quarter 
or  from  that  to  a  third  of  a  mile.  Beyond  this  we  arrive  at  the  quay 
or  wharf  in  front  of  the  eastern  terminus  of  the  London  and  Blackwall 
Railway ;  with  the  Brunswick  Hotel  on  the  left,  the  entrance  to  the 
East  India  Docks  on  the  right,  and  the  well-known  mast-house  (a  tall 
red  building  of  which  we  shall  have  more  to  say  presently)  in  the  rear, 
togctlicr  with  numerous  ships  in  the  East  India  Docks.  As  a  general 
statement,  therefore,  we  may  say  that  this  dock-yard  occupies  the  prin- 
cipal part  of  the  tract  of  ground  separating  the  East  India  from  the 
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West  India  Docks,  opposite  to  that  part  of  the  Kentish  coast  called 
Bugsby's  Marshes,  between  Greenwich  and  Woolwich. 

Witb  regard  to  the  posidon  of  this  jard  on  the  land  side  little  need 
be  said.  High  Street,  Poplar,  leads  down  to  the  immediate  neighbour- 
hood of  the  yard ;  and  the  Blackwall  Railway,  for  a  part  of  its  distance, 
sldrte  it  on  the  north;  indeed  the  railway  passes  through  e  portion  of 
ground  once  belonging  to  the  yard.  The  lofty  chimney  belonging  to 
the  railway  is  very  near  the  mast-house,  and  both  are  separated  from 
the  yard  by  the  nilway  itself. 

Such,  then,  is  the  locality  of  these  prenuses.  The  private  history  of 
commerciid  establishments  does  not  in  general  fall  within  the  scope  of 
this  work ;  but  there  are  circumstances  connected  with  the  past  history 
of  the  ship-yard  under  consideration,  which  are  not  only  interesting  in 
tberaseWes,  but  serve  to  explain  a  certain  link  of  connexion  between 
the  yard  and  the  East  India  Docks. 

Tlie  existence  and  active  operations  of  this  ship-building  yard  e^ctend 
back  through  a  period  of  a  hundred  and  ninety  years ;  for  we  find 
that  during  the  Prol«ctorate  of  Oliver  Cromwell  the  yard  was  in  the 
possession  of  Sir  Henry  Johnson,  a  liberal  man,  who  seems  to  have 
contributed  much  to  the  improvement  and  benefit  of  the  neighbour- 
ing hamlet  of  Poplar.  During  the  Commonwealth,  and  the  reigns  of 
Charles  Il>,  James  II.,  and  William  and  Mary,  Sir  Henry  Johnson 
and  his  son,  who  wac  also  knighted,  appear  to  have  been  much  engaged 
in  building  the  government  ships ;  for  there  are  records  still  left  of 
about  fifteen  men-of-war,  of  from  50  to  10  guns  each,  built  in  the 
yard  before  the  reign  of  Queen  Anne.  Strype,  in  his  edition  of  Stow's 
'Survey,'  makes  frequent  mention  of  the  two  Sir  Henry  Johnsons,  one 
or  both  of  whom  existed  in  his  time ;  and  also  gives  us  a  few  quaint 
anecdotes  anddetails  relating  to  the  yard  or  to  its  neighbourhood,  which, 
however,  are  of  too  trifling  a  nature  to  merit  quotation.  The  history 
of  the  yard  daring  the  early  part  of  the  last  century  ia  not  very  clearly 
to  be  traced ;  but  Lysons,  in  hia  '  Environs  of  London,*  states  that 
the  elder  Sir  Henry  Johnson  died  in  1683 ;  that  the  second  Sir  Henry 
succeeded  to  the  property;  and  that  on  the  marriage  of  the  daughter 
of  the  latter  to  the  Earl  of  Strafford,  the  possessorship  of  all  the 
estates  and  property  passed  into  the  Strafford  fiuuity, 

Just  a  century  ago,  the  name  of  Mr.  Perry  first  appears  as  the  owner 
of  the  yard ;  and  in  the  family  of  the  Perrys  it  remained  for  about 
half  a  century,  duiiog  which  period  many  of  the  men-of-war  employed 
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in  the  American  war,  and  in  the  earlier  stages  of  the  revohitionarj 
war,  were  built  for  the  government  at  this  yard.  About  the  year 
1189  we  first  hear  of  a  commercial  dock  built  in  immediate  connexion 
with  the  yard.  Ever  since  the  great  fire  of  1666  the  port  of  London 
had  remained  almost  unaltered  with  respect  to  docks  or  havens  for 
shipping ;  and  the  merchants  began  to  experience  great  inconveniaaoe 
£rom  the  limited  facilities  afforded  in  this  respect  Under  these  cirenmr 
stances  Mr.  Perry  constructed  a  dock  which  he  called  the  '  ]&7inswick 
Dock,'  adjoining  the  north-east  boundary  of  his  building-jrard.  This 
dock  was  a  commodious  quadrangular  basin,  capable  of  containing  at 
one  time  twenty-eight  East  Indiamen  and  fifty  or  sixty  ships  of  smaller 
burden.  On  the  southern  quay,  which  was  eleven  hundred  feet  in 
length,  were  cranes  for  landing  guns  and  heavy  stores ;  on  the  east 
quay  were  conveniences  for  receiving  blubber  from  the  whale-ships, 
as  well  as  coppers  for  boiling,  and  warehouses  for  storing  the  whale- 
bone ;  on  the  west  quay  was  erected  the  mast-house,  which  still  re- 
mains a  conspicuous  object  from  the  river,  and  the  purpose  of  which,  as 
we  shall  hereafter  more  fully  explain,  was  to  provide  a  more  convenient 
apparatus  for  masting  ships  than  that  which  is  generally  employed. 

Such  was  Perry's  '  Brunswick  Dock,'  which  appears  to  have  been 
employed  as  well  for  government  as  for  private  commercial  purposes ; 
since  cavalry  were  often  embarked  from  the  quays  of  this  dock  during 
the  warlike  transactions  in  the  latter  part  of  the  last  century.  But  the 
Brunswick  Dock  did  not  long  remain  private  property,  as  the  time 
soon  approached  when  it  became  part  of  the  East  India  Docks.  Up  to 
the  year  1800,  not  one  of  the  splendid  public  docks  now  situated  on 
the  northern  bank  of  the  river  was  in  existence ;  but  a  spirit  had  sprung 
up  and  gone  abroad  which  speedily  led  to  the  formation  of  these  con- 
veniences for  maritime  traffic.  A  company  of  West  India  merchants 
opened  in  the  year  1802  the  West  India  Docks,  across  the  northern 
part  of  the  Isle  of  Dogs,  from  Blackwall  to  Limehouse ;  about  the 
same  time  the  Corporation  of  London  opened  the  City  Canal,  also 
across  the  Isle  of  Dogs ;  two  years  later  another  company  of  merchants 
opened  the  London  Docks,  between  the  Tower  and  Shadwell;  and 
lastly,  in  1806,  a  company  of  East  India  merchants  opened  the  East 
India  Docks,  including,  as  a  component  part,  the  Brunswick  Dock, 
which  the  Company  purchased  of  Mr.  Perry.  The  East  India  Docks 
consist  of  an  import  and  an  export  dock,  the  latter  of  which  was  the 
Brunswick  Dock.     By  this  arrangement  the  mast-house,  situated  on 
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the  WMteni  qtu;,  b«cune  likewiae  the  property  of  the  East  India 
Dock  Company,  in  whoae  poaseaaioii  it  atill  remains. 

These  transactions  relative  to  the  Brunswick  Dock  did  not  disturb 
the  regular  progress  of  ghip-huilding  in  the  adjoining  yard ;  for  it 
appean  that  throughout  the  war  the  building-slips  were  constantly 
occupied  with  war  renela  and  East  Indiamen.  Indeed  so  active  were 
the  exertions  at  one  time,  Out  in  the  year  1813  no  leas  than  ten  shipa 
of  war  and  one  East  Indiaman  were  launched  from  the  yard  within 
twelve  months.  Aa  we  have  wished  to  touch  upon  these  matters  only 
3D  fkr  as  they  elucidate  a  few  important  points  in  the  past  history  of 
the  port  of  London,  it  will  be  unnecessary  to  allude  to  tiie  changes  of 
proprietorahip  in  the  yard  since  the  time  of  Mr.  Perry,  farther  than  to 
observe  that  the  accession  of  Mr.  Qreen,  and  afterwards  of  Sir  Robert 
Wigram  to  the  firm,  placed  the  proprietorship  in  the  families  of  those 
gentlemen,  in  whom  it  still  remain*. 

We  have  to  apologise  to  the  reader  for  keeping  him  waiting  go  long 
outside  the  gate  of  the  ship-yard ;  but  we  have  thought  that  the  pre- 
ceding details,  by  explaining  some  of  the  external  relations  of  the  yard, 
will  render  what  is  to  follow  better  tindentood.  Let  us,  then,  suppose 
the  reader  to  have  taken  a  trip  on  the  Blackwall  Railway  (for  the 
great  world  of  Iiondon  is  almost  too  br  westward  to  admit  of  the 
excunion  on  foot),  and  to  have  been  set  down  at  the  Poplar  station, 
within  three  or  four  minutes'  walk  of  the  yard.  In  Brunswick  Street, 
on  the  pastern  side  of  the  way,  we  perceive  the  gateway  leading  to  the 
yard,  over  and  on  the  left  of  which  is  an  old  fcmily  mansion,  once,  we 
believe,  the  residence  of  Sir  Henry  Johnson,  and,  in  all  probabili^, 
constantly  occupied  since  his  time  by  one  or  other  of  the  partners  in 
the  firm. 

On  proceeding  within  the  entrance-gates,  past  a  porter's  lodge,  the 
dwelling-house  jnst  alluded  to  lies  on  the  lefl:  hand,  while  the  offices 
and  connting;housea,  together  with  another  dwelling-house,  lie  on  the 
right.  We  soon  get  past  these,  and  then  find  ouiselves  in  the  open 
yard  of  the  premises,  a  large  expanse  of  ground,  occupying  not  less 
than  thirteen  acres.  Mere  a  multitude  of  objects  all  crowd  upon  the 
eye  at  once,  presenting  a  scene  of  uncommon  buatle  and  liveliness. 
Immediately  on  the  right  is  a  range  of  buildings  apparently  occupied 
as  warehouses.  Beydnd  these  ia  the  river,  glistening  in  the  sunshine 
— that  is,  if  the  weather  be  land  enough  to  admit  the  sun  to  peep 
tbrough  ib»  eloudo.    Between  die  river  and  the  ^e,  at  short  intervals. 
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and  along  a  great  extent  of  shore,  are  seen  ships  of  various  sizes,  and 
in  all  the  various  stages  of  construction,  from  the  small  steamer  to  the 
stately  East  Indiaman — from  the  mere  shell  of  frame-timbers  to  the 
majestic  ship  just  about  to  be  launched ;  and  also  old  ships  undergoing 
repairs.  Between  these  ships  and  the  spot  where  we  suppose  ourselves 
to  be  standing  near  the  entrance,  the  ground  is  occupied,  here  and  there, 
with  enormous  piles  of  timbers,  some  cut  to  the  forms  required  by  the 
shipwrights,  others  partially  sawed  and  hewn,  and  others  in  a  rougher 
state.  Glancing  the  eye  round  towards  the  left,  we  catch  sight  of  a 
building  in  which  a  large  clock  serves  as  a  monitor  to  all  the  workmen, 
and  on  the  led  of  which  is  a  shed  where  some  of  the  timbers  are  cut 
In  the  background,  and  towards  the  northern  boimdary  of  the  yard,  are 
numerous  large  buildings,  separated  from  one  another  by  tracts  of 
ground  covered  in  most  parts  by  piles  of  wood.  A  third  dwelling- 
house,  occupied  by  one  of  the  partners  in  the  firm,  is  seen  also  in  this 
direction ;  and  the  mast-house,  the  lofty  chimney  belonging  to  the 
Railway,  and  the  shipping  in  the  East  India  Docks,  appear  to  skirt 
the  wall  of  the  yard. 

A  living  scene  is  also  presented  to  the  eye  at  this  spot,  for  on  all 
sides  arc  seen  workmen  plying  the  ingenious  hand,  and  the  lusty  ami 
too,  in  the  operation  of  ship-building ;  some  standing  on  scaffolds  at 
the  sides  of  the  ships ;  some  *  converting  '  the  timbers,  that  is,  sawing 
them  to  the  required  shapes ;  some  conveying  or  superintending  the 
conveyance  of  timbers  from  one  place  to  another ;  some  stripping  off 
the  old  copper  from  ships  under  repair ;  some  bringing  new  sheets  of 
copper  to  supply  its  place ;  smiths  in  this  spot,  mast-makers  in  that ; 
and  scores  of  others  which  we  should  find  it  no  easy  matter  to  enume- 
rate. But  when  one  o'clock  strikes  :  here  is  a  change !  It  is  almost 
worth  a  dinner  to  see  the  hive  of  workmen  flocking  out  to  tJieir  dinner. 
We  happened  to  be  near  the  entrance  at  such  a  moment,  and  could  not 
help  remarking  the  striking  change  in  the  appearance  of  the  yard  after 
four  or  five  hundred  workmen  had  thus  left  it  in  the  course  of  a  few 
minutes.  All  became  perfectly  silent  and  lifeless,  and  the  huge  ships 
had  a  temporary  respite  from  the  beating  and  battering  to  which  they 
had  just  been  subject.  As  two  o'clock  apj)roaclies,  straggling  workmen 
come  in  by  ones,  twos,  and  threes ;  and  by  a  few  minutes  after  two, 
the  stream  of  industry  is  pouring  back  again  to  the  ships. 

Such  is  the  general  aspect  which  the  yard  presents  to  the  first  view 
of  a  visitor.     We  will  now,  tlierefure,  in  company  with  the  reader. 
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nmble  through  the  numerotia  departments  of  the  establishment,  noticing 
the  various  purposes  to  which  the  diffeient  parts  of  the  fard  are 
appropriated. 

AAer  entering  at  the  outer  gate,  and  passing  the  counting-house,  we 
will  turn  to  the  right,  and  visit  the  range  of  workshops  and  store-rooms, 
extending  from  thence  to  the  river.  The  first  room  which  need  be 
enumerated  is  the  office  of  the  ship-draughtsman,  who  ia  a  kind  of 
architect,  employed  in  drawing  the  plans  and  arranging  the  forms  and 
dimensions  of  ships,  preparatory  to  the  operations  of  the  shipwrights. 
In  this  room  are  a  few  small  models  of  ships,  together  with  the  neces- 
sary apparatus  and  drawing  instruments  for  preparing  the  plans  on 
paper.  The  operations  of  the  ship-draughtsman  are,  as  we  shall  explain 
presently,  much  more  of  a  mental  than  a  mechanical  character,  and, 
therefore,  the  room  in  which  he  is  engaged  presents  little  peculiar  to 
attract  our  notice. 

From  the  draughtsman's  room  we  pass  into  a  large  and  singular- 
looking  room,  called  the  moutd-lofl,  or  moulding-loft.  It  is  about  a 
hundred  feet  long  and  forty  or  fifty  wide,  rather  shallow,  and  lighted 
by  about  twenty  windows,  ten  on  each  side.  The  tloor  of  this  room  is 
remarkably  flat,  smooth,  and  clean,  and  is  chalked  in  every  imaginable 
direction  with  lines,  some  straight  and  others  curved,  intersecting  each 
other  at  angles  of  different  degrees.  A  part  of  this  floor,  free  from 
chalk  lines,  is  separated  from  the  rest  by  a  ledge,  and  on  this  part  are 
fixed  carpenters'  benches  and  stools,  with  the  necessary  arrangements 
for  sawing  tnd  preparing  wood-work.  It  is  evident,  at  a  first  glance, 
that  the  chalked  floor  is  a  kind  of  lanctum,  a  place  not  to  be  defiled 
by  the  tread  of  dir^  shoes.  Over  head  is  seen,  resting  on  cross-beams, 
a  large  assemblage  of  pieces  of  thin  wood,  in  most  cases  long,  narrow, 
and  curved.  The  operations  carried  on  in  this  room  are  midway 
between  that  of  preparing  the  drawing  and  that  of  actually  building 
the  ships.  The  purposes  of  the  chalk  marks  on  ,the  floor  and  of  the 
thin  pieces  of  wood  will  be  explained  &rther  on. 

Beneath  the  mould-loft  we  enter,  among  other  rooms,  one  in  which 
a  number  of  boys  are  busily  engaged  in  *  spinning  oakum,'  a  process 
respecting  which  we  may  say  a  few  words.  When  the  varioiis  cables, 
stays,  shrouds,  ropes,  Ac,  belonging  to  a  ship  have  gone  through  their 
term  of  service,  and  are  no  longer  strong  enough  to  be  used,  they  are 
cut  up  into  pieces,  and  then  pulled  asunder,  all  the  hempen  threads 
being  loosened  and  disentangled  one  from  aaotber.    In  this  state  the 
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hempen  thrraids  are  called  nahum,  which  is  of  different  qualities, 
according  ns  the  original  rope  had  or  had  not  been  tarred.  This 
oakum  is  sent  to  the  yard  in  bundles  or  hanks,  and  boys  are  then  em- 
ployed to  roll — or,  SB  it  is  termed  in  the  yard,  '  spin  ' — it  into  loose 
portions  called  '  threailg.'  A  small  bundle  of  fibres  is  rolled  by  the 
hand  on  a  sloping  board,  as  in  Fig.  2,  till  it  afsumes  the  form  of  a  loose 
irregular  kind  of  rope,  averaging  probably  about  an  inch  in  thickness. 
Thi'je  *  threads '  of  oakum  are  suhsequently  driven  into  the  crevices  or 
seams  in  the  outside  of  a  ship,  to  prevent  the  entrance  of  sea-water. 

Adjoining  the  onkum-shop  is  a  capstan-shop — n  place  where  the  pon- 
derous capstans  for  ships  are  made.  Here  we  saw  an  elegant-looking 
mahogany  capstan,  intended  for  the  quarter-deck  of  a  vessel  then  in 
progress.  The  capstan,  being  intended  for  moving  heavy  weights, 
must  necessarily  be  of  great  strength,  while  its  position  on  the  quarter- 
deck leads  to  the  desire  of  giving  it  somewhat  of  an  ornamental  cha- 
racter. It  therefore  constitutes  a  separate  kind  of  work  both  from 
that  of  the  shipwright  and  that  of  the  ship-joiner,  and  is  carried  on  in 
a  distinct  shop.  Near  this  spot  is  also  the  copper  warehouse,  in  which 
the  ahcets,  bolts,  and  other  articles  nf  copper  are  stored  away,  under 
the  care  of  the  foreman  of  the  copper  department.  In  the  course  of 
building  a  ship,  a  great  number  of  copper  bolts,  varying  from  half 
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an  inch  to  an  inch  and  a  half  in  diameter,  are  emplojed ;  these  are  cot 
to  ttie  proper  lengths  fi-om  bus  kept  in  the  copper  warehouse.  Patent 
allojed  metals,  composed  of  copper  and  zinc,  are  sometimes  used  in 
parts  of  the  ship,  and  these,  as  well  as  articles  of  copper  only,  are 
served  out  to  the  workmen  from  this  wareboose. 

Over  the  copper  wareboose  ii  a  sail-maker's  shop,  where  the  can- 
vas and  necessary  apparatus  for  making  sails  are  deposited.  In  front 
of  all  these  warerooms  and  shops  the  gronnd  of  the  yard  is  occupied 
with  heaps  of  wood,  intended  for  different  purposes,  some  to  be  em- 
ployed in  various  departments  of  ahip-boilding,  «nd  some — useless  in 
other  respects — intended  as  billet  or  firewood  to  be  used  at  sea. 

Proceeding  onward  towards  the  river,  we  fell  in  with  some  work- 
men making  trenails,  or  treo-nails,  and  wedges.     A  trenail  is  a  wooden 
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substitute  for  a  bolt  or  nail,  and  is  regarded  as  a  thing  of  much  im- 
portance in  sbip-building.  The  frame-timbers  of  a  ship,  forming  its 
skeleton,  are,  as  w«  shall  hereafter  explaiD,  covered  inside  and  out  with 
thick  planks,  and  diesc  plonks  are  fastened  to  the  timbers  almost 
irttolly  by  trenails,  &e  copper  bolts  employed  being  comparatively 
few  in  number.  These  trenail%  ao  iar  firom  being  made  of  any  odd 
pieces  of  waste  wood,  are  formed  of  the  soundest  oak,  whose  grain  is 
straight  and  regular.  They  vaiy  in  sise  from  a  foot  and  a  half  to 
three  feet  in  length,  and  from  one  to  two  inches  in  diameter,  according 
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to  the  size  of  the  vesael,  or  to  the  part  where  they  are  to  be  employed 
The  pieces  of  oak  which  may  be  selected  for  this  purpoae  are  first 
sawn  to  the  proper  length ;  the  trenail-makers  then  rip  each  piece 
into  a  number  of  smaller  pieces,  and  finally  redace  them  to  a  tolerably 
cylindrical  shape  by  means  of  spoke-shaves,  occasionally  passing  a 
ring  over  each  piece  to  regulate  the  diameter.  These  trenails  are 
generally  kept  for  many  montlis,  to  season,  before  they  are  employed 
in  the  ship.  Those  pieces  of  oak  whose  shape  or  direction  of  grain 
does  not  qualify  them  for  trenails  are  cut  into  wedges,  for  the  use  of 
the  shipwrights  in  various  parts  of  their  operations ;  and  those  which 
will  not  be  available  even  as  wedges  are  consigned  to  the  billet- 
heap. 

Near  the  spot  which  we  have  just  passed  are  the  buildings  con- 
nected with  the  smithery.  First  we  meet  with  the  coal-house,  filled 
with  the  fuel  necessary  for  the  operations  of  the  smiths ;  and  next  to 
it  the  building  where  the  swarthy  sons  of  Vulcan  are  at  work  in  an 
atmosphere  by  no  means  enviable.  The  articles  made  in  this  shop  do 
not  comprise  cither  the  ships'  anchors  or  the  chain  cables,  for  the 
making  of  these  are  distinct  trades,  never,  we  believe,  carried  on  in  a 
private  ship-building  yard ;  but  they  consist  of  the  numerous  other 
pieces  of  iron-work  used  in  the  construction  of  a  ship.  The  most  im- 
portant of  these,  perhaps,  are  the  iron  knees,  which  connect  the  beams 
beneath  the  deck  of  a  ship  with  the  sides,  and  which  are  a  kind  of 
bracket,  with  branches  extending  in  horizontal  and  vertical  directions, 
perforated  for  the  reception  of  bolts.  These  knees  are  made  of  iron 
bars  or  plates  welded  together  to  the  proper  thickness  and  width,  and 
fashioned  to  the  required  shape.  Smaller  articles,  in  great  number 
and  variety,  are  made  in  a  similar  manner,  the  operations  being  con- 
ducted almost  in  precisely  the  same  way  as  in  a  common  smith's  shop, 
but  on  a  larger  scale.  The  fierce  fires  of  small  coal  built  upon  the 
ground,  the  bellows  for  exciting  the  heat,  the  anvils,  the  huge  sledge- 
hammers— some  weighing  nearly  thirty  pounds — all  are  seen  here,  on 
a  scale  which  seems  to  rank  midway  between  that  of  a  common 
smithery  and  of  an  anchorsmith's  shop.  A  separate  shop,  behind  the 
other,  is  devoted  to  the  casting  of  such  articles  as  are  formed  of  cast- 
metal,  and  to  the  cutting,  turning,  &c.  of  others  in  which  neatness  of 
appearance  is  required.  It  need  hardly  be  observed,  that  these  shops 
are  black,  smoky,  and  hot — a  necessary  result  of  the  operations  carried 
on  there. 
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*  Adjoining  the  imithery  ia  an  ironmonger'*  abop,  stored  with  all 
Icinda  of  ironmongery  for  the  use  of  the  yard.  The  circumstance 
generally  strikes  a  stranger  on  visiting  large  establishments  of  this 
kind,  that  the  whole  is  divided  into  departments  as  distinct  from  one 
another  as  if  they  were  under  different  proprietors.  In  tbU  yard,  for 
instance,  the  copper  and  iron  stores,  however  similar  they  may  seem  to 
be  in  their  nature,  are  in  two  distinct  departments,  kept  in  distinct 
buildings,  and  placed  under  the  control  of  different  foremen,  each  of 
whom  is  responeible  for  the  disposal  of  the  property  placed  under  his 
care.  It  is  evident  that,  were  some  such  plan  as  this  not  adopted, 
great  confusion  and  uncertainty  would  prevail,  involving  frequently  a 
serious  misuse  of  materials.  In  the  ironmonger's  shop  not  only  bolts, 
nails,  screws,  &c.  are  kept,  but  also  tools,  nich  as  saws,  axes,  adzes, 
hammere,  augers,  shovels,  &c. 

By  scrambling  over  timbers  and  planks,  we  next  reach  the  last 
building  in  this  range,  appropriated  to  the  reception  and  storing  of 
rigging ;  and  beyond  this  ia  a  small  wharf  or  shed,  where  articles  may 
be  landed  from  the  water. 

We  have  now  attained  the  river-side,  and  find  ourselves  in  view  of 
a  very  pretty  bend  in  the  river,  presenting  Greenwich  Hospital  and 
the  surrounding  objects  in  one  direction,  and  the  course  to  Woolwich 
in  the  other.  The  river-frontage  of  the  yard  stretches  nearly  in  a 
direction  south-west  and  north-east ;  and  as  we  are  now  at  the  extreme 
south-west  comer,  we  will  continue  our  ramble  to  the  north-east  ex- 
tremity, keeping  as  close  to  the  river  as  we  can. 

Widiin  a  few  yards  of  the  south-weat  comer,  we  came  to  a  building- 
slip,  where  the  frame-work  belonging  to  a  vessel  of  three  or  four 
hundred  tons  burden  was  being  set  up.  It  may  perhaps  be  as  well  to 
explain  here  what  is  meant  by  a  *  building-slip.'  When  a  ship  is 
about  to  be  built,  it  is  necessary  to  select  a  spot  of  ground  from  whence 
tlie  vessel,  when  finished,  may  be  readily  passed  into  the  water.  For 
this  purpose,  a  sloping  tract  of  ground  is  dug  or  prepared,  larger  than 
the  iiill  dimensions  of  a  ship,  and  at  right  angles  to  the  river.  This 
channel  is  level  with  the  ground  at  the  upper  end,  but  is  several  feet 
beneath  that  level  at  the  lower  end,  and  open  to  the  water.  On  this 
inclined  slip  of  ground  a  ship  is  built ;  and  at  a  certain  stage  in  the 
progress  the  gates,  which  had  shut  out  the  water  from  below,  are 
opened,  and  the  ship  launched  into  the  river.  Such  then  is  the  nature 
of  a  building-slip.     The  one  to  which  we  allude  is  probably  about  a 
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hundred  and  thirty  feet  long  by  thirty  broad ;  and  on  it  was  the  rude 
skeleton  of  a  vessel,  formed  of  curved  oak  timbers,  and  supported  by 
shores,  poles,  and  other  mechanism. 

We  then  passed  over  a  platform,  placed  across  the  mouth  of  the  slip, 
to  a  kind  of  quay  or  wharf  on  the  other  side,  occupied  chie6y  by  tim- 
bers, planks,  and  other  materials  for  building.  This  narrow  strip  of 
ground  occupies  the  space  between  the  slip  just  described  and  a  large 
well-built  dry  dock,  nearly  three  hundred  feet  long  and  about  twenty 
in  depth.  This  dock  is  different,  both  in  shape  and  purpose,  from  the 
building-slip.  It  is  an  excavation  entirely  below  the  level  of  the 
ground  from  end  to  end,  slightly  inclined  towards  the  river,  and  open 
to  it  at  the  lower  end,  where  folding  gates  shut  off  the  communication 
when  required.  Docks  of  this  khid  are  not  employed  for  building 
ships,  but  for  repairing  them  ;  and  the  arrangements  for  docking  are 
as  follow : — When  a  ship  is  about  to  be  brought  into  dock,  a  row  ot 
blocks  are  laid  along  the  bottom  of  the  dock  ;  and  the  gates  are  opened 
at  or  about  the  time  of  low  water.  As  the  tide  rises,  it  flows  into  the 
dock  to  the  same  level  as  the  river ;  and  when  there  is  a  sufficiency  of 
water  in  the  dock,  the  ship  is  floated  into  it,  and  guided  as  nearly  as 
can  be  into  the  centre.  While  the  tide  is  going  down  again,  the 
water  flows  gradually  out  of  the  dock,  and  the  ship  sinks  deeper  in 
consequence ;  so  that  by  the  time  low-water  has  again  arrived,  the 
dock  is  nearly  emptied  of  water,  and  the  keel  of  the  vessel  rests  on 
the  blocks  beneath.  In  the  mean  time  preparations  have  been  making 
for  securing  the  ship  in  her  proper  position,  by  shores,  ropes,  &c.,  so 
that  she  shall  ^stand  vertically  on  her  keel ;  and  at  or  about  low-water 
the  gates  are  shut,  not  again  to  be  opened  until  the  repairs  of  the 
vessel  are  finished.  In  this  way  a  ship  is  dry-docked,  and  workmen 
can  then  descend  into  the  dock,  and  examine  every  part  of  the  ship's 
bottom  down  to  the  keel.  The  dry-dock  of  which  we  are  now  speak- 
ing is  a  double  dock  ;  that  is,  the  length  is  sufficient  to  receive  two 
large  vessels  at  the  same  time.  Here  we  saw  two  vessels,  one  an  East 
Indiaman  undergoing  the  process  of  re-coppering,  and  the  other  a 
smaller  vessel  in  course  of  repair.  In  the  former,  tiers  of  stages  were 
built  round  the  hull  of  the  vessel ;  and  men  were  busily  engaged  in 
stripping  off,  by  means  of  a  kind  of  adze,  the  old  and  worn  copper 
from  the  planking,  in  order  to  replace  it  with  new. 

Separated  from  this  large  dock  by  a  narrow  piece  of  ground  is 
another  dry-dock,  smaller  in  size,  but  constructed  in  a  similar  manner. 
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Here  was  another  East  Indiaman  undergoing  repairs  of  a  very  exten- 
sive kind,  on  which  a  number  of  men  were  employed ;  some  re-tre- 
nailing  the  outer  planks,  some  repairing  masts,  &c. 

Next  to  this  dock  is  a  building-slip,  from  which,  about  the  time  of 
our  visit,  the  steam-vessel  Princess  Royal,  of  700  tons  burden,  was 
launched.  After  a  ship  has  been  once  launched,  she  is  brought  back 
to  one  of  the  dry-docks,  where  the  finishing  operations  are  conducted. 
A  building-slip,  after  a  launch,  remains  unoccupied  until  arrange- 
ments are  made  for  laying  down  a  new  ship,  when  the  ground  is 
cleared,  and  the  blocks  laid  for  the  keel  of  the  new  vessel.  At  a  few 
yards  eastward  of  this  slip  is  a  third  dry-dock,  similar  in  every  respect 
to  the  one  on  the  opposite  side  of  the  slip,  and  at  that  time  occupied  by 
a  three-masted  vessel  in  course  of  repair.  But  the  next  dock  we 
come  to  is  of  a  different  kind,  being  a  wet-dock.  Here  barges  and 
boats,  laden  with  timber  and  other  stores  for  the  use  of  the  yard,  enter 
from  the  Thames,  and  proceed  to  a  kind  of  basin  in  the  centre  of  the 
yard,  round  which  are  quays  where  the  goods  may  be  landed,  and  the 
water  of  which  serves  as  a  mast-pond  in^  which  masts  are  kept. 

On  crossing  this  wet-dock,  we  came  to  another  slip,  on  which  an 
East  Indiaman  was  in  course  of  building.  This  fine  vessel,  which  was 
called  the  Agincourt,  and  which  was  of  about  a  thousand  tons 
burden,  was  nearly  ready  for  launching.  Shipwrights  and  ship-joiners 
were  busily  engaged  upon  it ;  the  former  driving  the  trenails  through 
the  planks  and  timbers  (a  process  which  is  not  done  until  the  trenail 
holes,  made  with  an  auger,  have  been  well  aired  and  seasoned)  or  caulk- 
ing the  seams  with  oakum,  and  the  latter  putting  up  the  interior  fittings 
of  the  vessel. 

Proceeding  eastward  from  the  Agincourt  we  came  to  a  large  space  of 
ground  filled  with  an  enormous  quantity  of  oak  in  the  rough  state. 
Whole  trunks  of  trees,  portions  of  trunks,  and  large  branches,  some  of 
the  most  tortuous  shapes,  were  heaped  up  to  a  height  of  twelve  or 
fifteen  feet,  just  in  the  state  they  left  the  forest  These  were  British 
oak-trees,  landed  on  the  quay  of  the  yard,  and  waiting  to  be  converted 
into  frame-timbers,  beams,  &c  for  ships.  Adjoining  this  timber- 
quay,  and  farther  within  the  yard,  are  sheds  and  sawpits  wherein  the 
trees  are  ^ut  up  to  the  desired  forms  and  sizes. 

Our  progress  eastward  next  brought  us  to  another  building-slip 
where  was  another  "East  Indiaman,  the  Southampton,  precisely  equal 
and  similar  to  ihe  Agincourt,  and,  like  it,  advancing  rapidly  towards 
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completion.  This  part  of  the  jard  appeared  the  most  busy  and  life- 
like of  all,  for  the  sawpits  and  sheds,  and  the  yards  belonging  to 
them,  are  bounded  on  ei^er  side  by  the  two  slips  on  which  the  larger 
vessels  were  in  course  of  construction. 

When  we  come  to  speak  of  the  operations  of  building  ships,  we 
shall  illustrate  many  of  our  remarks  by  reference  to  these  two  vessels, 
which  we  have  seen  in  different  stages  of  their  progress,  and  the  fine 
proportions  of  which  rendered  them  conspicuous  objects  in  the  yard. 

Next  to  this  was  another  slip,  unoccupied  at  that  time ;  but  beyond 
it  was  one  in  which  a  steamer  of  nine  hundred  tons  burden  was  in 
progress.  This  steamer  was  somewhat  £u*ther  advanced  than  the 
vessel  at  the  west  extremity  of  the  yard,  having  some  of  the  planking 
laid  on ;  but  not  so  far  advanced  as  the  Agincourt  and  the  Southamp- 
ton. Beyond  this  slip  was  a  fourth  dry-dock,  the  most  eastward  of 
the  whole ;  and  in  this,  as  in  the  others,  was  a  large  three-masted 
vessel  undergoing  repair.  This  dock  is  bounded  by  another  quay, 
filled  with  oak  timber  in  the  same  manner  as  the  one  between  the  two 
new  slips,  and  contiguous  to  another  range  of  sawpits.  And  after 
having  passed  this  we  arrive  at  the  eastern  extremity  of  the  yard, 
separated  only  by  a  public  road  from  Lovegrove's  Brunswick  Hotel. 

We  have  now  traced  the  whole  extent  of  the  premises  on  the  water- 
side, and  have  next  to  notice  the  buildings  in  the  middle  and  on  the 
northern  side  of  the  yard.     The  yard  is   somewhat  of  a  triangular 
shape,  of  which   the  two  sides  already  traced  are  tolerably   straight, 
while   the  third   one  is    somewhat  curved.     In  returning  from   the 
eastern  extremity  along  this  curved  boundary,  we  come  to  a  coal-house 
and  a  smith's  shop,  similar  to  those  in  the  western  range  of  buildings, 
and  more  contiguous  to  the  vessels  in  the  eastern  part  of  the  yard. 
Farther  on  are  the  buildings  occupied  by  the  boat-builders  and  the 
ship-joiners.     In  various  parts  of  the  space  between  the  ships  and  the 
northern  boundary  of  the  yard  are  buildings  devoted  to  several  different 
purposes.     One  is  the  mastraaker's  shop,  a  large  building  where  masts, 
yards,  bowsprits,  &c.  are  made.     A  second  is  a  steaming-house,  where 
planks  are  steamed  preparatory  to  being  laid  outside  the  timbers  of  a 
ship ;  the  steaming  is  effected  in  square  wooden  trunks,  about  thirty 
feet  long,  provided  with  iron  doors  at  one  end,  as  in  Fig.  4,  which  are 
lifted  up  by  balance  weights,  and  on  the  opening  of  which  ])lanks  are 
slid  into  the  trunks,  to  be  afterwards  exposed  to  the  action  of  steam. 
A  third  building  contains  a  range  of  sawpits,  similar  in  arrangement 
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and  in  purpose  to  those  alreaily  mentioned.  Tlie  open  spaces  Iictwetm 
tJieae  several  biiildiiigB  nre  occupied  with  hcapa  of  wood — here  trees 
waiting  to  be  sr[unre(l — there  prepared  tinihcra  ready  for  the  sliipwrighta 
— at  another  place  planks  and  deals — and  at  another  several  thousand 
trenails  placed  on  a  stage  to  get  seasoned.  We  wander  between  and 
among  those  heaps  of  wood,  and  nt  length  arrive  at  the  entrance  from 
whence  we  started,  having  visited  in  our  journey  pretty  nearly  all  the 
different  parts  of  tlie  yard. 

Thus  far  have  we  endeavoured  to  convey  to  the  reader  an  idea  of 
the  mode  in  which  a  large  ship-building  eslabHahment  ia  arranged. 
But  we  hope  to  be  able  to  do  something  more  than  this.  We  propose 
to  follow,  in  a  cursory  and  popular  manner,  the  routine  of  processes  by 
which  n  targe  ahip  is  built,  so  far  as  to  show  the  relative  dependence 
of  one  department  on  another.  The  art  of  ship-huilding  involves  some 
of  the  most  intricate  consideratioiis  which  any  of  our  Dianufacturtng 
arte  present ;  and  therefore  anything  like  an  eiposition  of  its  mathe- 
matical principles  is  wholly  foreign  to  our  present  object. 

In  the  6rst  place,  then,  let  us  suppose  that  a  merchant  orders  a  ship, 
intended  for  a  particular  line  and  kind  of  traffic,  to  be  built  by  a  ship- 
builder.    The  mode  of  measurement,  by  which  an  agreement  is  made 
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between  the  parties,  is  rather  singular,  and  is  by  no  means  easily 
understood  bj  those  who  are  not  familiar  with  the  general  details  of 
shipping.  It  is  by  tannage,  and  is  supposed  to  represent  the  number 
of  tons  of  cargo  which  the  proposed  .vessel  will  carry.  Tonnage  is 
estimated  sometimes  by  bulk,  but  more  generally  by  weight ;  a  ton 
by  bulk  being  equal  to  forty  cubic  feet,  and  a  ton  by  weight  equalling 
twenty  cwts.  There  are  certain  formulae  employed  by  ship-builders, 
whereby  the  tonnage  is  calculated  from  the  length,  breadth,  and  depth 
of  the  vessel ;  but  these  formulae  seldom  give  the  real  tonnage,  that  is, 
the  real  amount  of  cargo  which  the  vessel  will  carry ;  because,  two 
vessels  exactly  equal  in  length,  breadth,  and  depth — measured  as  those 
dimensions  usually  are— may  have  very  different  internal  capacity, 
owing  to  different  curvatures  of  the  hull.  A  ship  will  sometimes 
carry  more  cargo  than  her  *  tonnage '  indicates ;  sometimes  less ;  and 
therefore  the  word  tonnage  is  to  be  regarded  only  as  a  rough  approxi- 
mation to  the  burden  which  the  vessel  will  carry. 

Still,  however,  the  *  tonnage '  is  always  one  of  the  items  of  agree- 
ment between  the  builder  and  the  owner,  partly  from  the  circumstance 
that  when  a  vessel  is  registered,  the  , tonnage  is  made  to  indicate  its 
rank  or  class.  In  addition  to  this,  the  dimensions  of  the  vessel  about 
to  be  built  are  agreed  upon,  as  well  as  the  thickness  and  quality  of  the 
more  important  timbers,  the  thickness  of  the  planks  laid  on  tlie  out- 
side of  the  timbers,  and  other  details  of  a  more  minute  kind. 

The  specification  of  the  vessel  being  thus  drawn  up,  the  ship- 
draughtsman  commences  his  labours,  which  are  of  a  parallel  nature  to 
those  of  an  architect  in  common  building.  He  prepares  drawings  of 
the  vessel  in  various  points  of  view,  so  as  to  represent  the  dimensions 
not  only  of  the  vessel  itself,  but  also  of  the  principal  timbers  com- 
poshig  it,  and  also  the  curvatures  of  those  timbers. 

The  draughtsman  having  pre])ared  these  working  drawings,  gene- 
rally on  a  scale  of  about  a  quarter  of  an  inch  to  the  foot,  the  next 
thing  is  to  prepare  a  working  mould  of  the  ship,  as  large  as  the  ship 
itself,  in  the  mould-loft.  The  mould-loft  floor  is  in  most  instances 
large  enough  to  receive  half  the  lengUi  of  the  intended  vessel,  with  the 
whole  height;  and  on  this  floor  the  draughtsman  chalks  a  large 
number  of  lines,  derived  from  the  working  drawings,  but  enlarged  to 
the  full  dimensions  of  the  vessel.  These  lines,  generally  speaking, 
represent  the  exact  dimensions  and  curvatures  of  the  timbers  required 
to  form  the  vessel ;  and  when  all  the  lines  necessary  for  one-half  the 
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length  of  the  vessel  are  laid  donn,  eay  the  bow  end,  another  series  is 
then  laid  down  on  the  same  fioor,  for  the  stem  end ;  the  two  series 
intersecting  and  mingling  among  each  other  in  eveiy  part.  Practice 
enables  the  draughtsman  to  distinguish  one  series  from  the  other,  and 
thus  obviate  the  necessitj  of  having  a  mould-loft  fioor  equal  to  the 
whole  length  of  a  large  ship.  When  these  Unes,  which  amount  to  a 
large  number,  and  present  nothing  hut  a  confused  assemblage  to  the 
eye  of  a  stranger,  are  laid  down,  thin  pieces  of  American  deal,  about 
three-quarters  of  an  inch  in  thickness,  are  cut  and  adjusted  to  the 
curvatures  of  the  lines,  different  pieces  being  joined  end  to  end  to 
produce  the  requisite  lengths.  These  pieces  of  deal,  which  are  called 
moulds,  assist  the  sawyers  in  cutting  the  oak  to  the  required  sizes  and 
curvatures  for  the  different  timbers  of  a  ship ;  and  there  are  certain 
marks  on  each  piece  which  further  this  object  I<et  us  suppose  that 
one  of  the  curved  timbers  ts  to  be  twelve  feet  in  length,  one  foot 
thick,  one  foot  wide,  and  so  tortuous  in  form  that  its  curvature  is  not 
circular,  and  none  of  its  angles  are  right  angles:  in  such  case  the 
piece  of  pine  which  forms  the  mould  will  give  the  curvature  of  the 
timber,  while  certain  marks  on  its  surface  indicate  the  places  where 
bcvellings  and  angles  are  to  be  made  from  directions  given  on  another 
board.  On  these  principles  the  construction  of  the  moulds  proceeds, 
until  a  sufficient  number  of  pieces  is  prepared  to  guide  the  sawyer  in 
cutting  all  the  timbers  of  the  ship.  For  a  large  East  Indiaman  the 
number  of  moulding-pieces  thus  required  is  more  than  a  hundred,  each 
of  which  is  marked  and  numbered  in  various  ways. 

The  mould  of  the  ship  being  thus  prepared,  the  next  operation  is  to 
cut  up  the  oak  and  elm  trunks  to  the  proper  dimensions  for  the  various 
parts  of  the  ship.  This  is  called  '  converting,'  and  is  a  process  re- 
quiring great  art  and  judgment ;  for  the  wood  must  be  selected  not 
only  with  a  view  to  avoid  waste,  but  also  that  the  grain  of  the  wood, 
in  preparing  a  curved  timber,  may  be  cut  crosswise  as  little  as  possible, 
since  such  a  mode  of  cutting  would  greatly  weaken  the  timber.  It  is 
therefore  desirable  that  a  crooked  trunk  be  selected  for  preparing  a 
curved  timber,  and  that  the  crookedness  of  the  one  correspond  as 
nearly  as  may  be  with  the  curvature  of  the  other.  The  superintend- 
ence of  this  department  devolves  on  a  person  possessing  much  ex- 
perience and  knowledge  of  different  woods,  and  of  their  quality  and 
relative  fitness  for  the  several  timbers  of  a  ship.  When  this  superin- 
tendent or  *  conrerter '  has  selected  the  proper  wood,  the  operation  of 
nwing  proceeds  nearly  as  in  a  common  sawpit.    The  trunk  of  the 
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tree  is  laid  across  a  fraxne-work  in  tlie  usual  xnamier,  and  two  men^ 
one  above  and  the  other  below,  cut  the  wood  bj  means  of  a  long  saw. 
The  thin  deal  mould  is  used  as  a  constant  guide  in  cutting ;  the  cur- 
vature,  the  breadth,  the  thickness,  and  the  angles,  all  being  regulated 
either  bj  the  mould  itself  or  hy  the  marks  and  directions  chalked  or 
painted  on  it  In  a  place  where  so  much  timber  is  used  as  in  a  ship- 
building yard,  it  might  at  first  thought  be  imagined  titat  machine- 
worked  saws  would  be  used;  but  the  curvatures  and  angles  of  the 
timbers  are  so  extremely  varied,  not  onlj  in  different  timbers,  but 
also  in  different  parts  of  the  same  timber,  that  the  predsion  and  regu- 
larity of  machinery  would  be  here  thrown  away,  and  indeed  un- 
available. 

So  far,  then,  we  may  suppose  the  principal  timbers  to  be  cut  This 
operation  is  effected  in  sawpits  covered  by  sheds,  of  which  tiiere  are 
three  in  various  parts  of  the  yard  to  which  our  attention  has  been 
directed.  As  the  timbers  are  wanted,  they  are  conveyed  to  the 
building-slip,  or  that  spot  of  ground  on  which  the  construction  of  the 
ship  takes  place.  When  tlie  timbers  are  thus  removed,  they  pass  from 
the  control  of  the  *  converter '  to  that  of  another  superintendent  or 
foreman,  who  is  the  ship-builder  or  ship-wright  properly  so  called. 

The  building-slip  is  prepared  for  the  operations  in  the  following 
manner  : — The  ground  having  been  cleared  and  made  tolerably  clean, 
a  row  of  blocks  is  laid  down  from  end  to  end  of  the  slip,  the  length 
of  the  blocks  being  transverse  to  or  across  the  slip.  The  blocks  are 
of  oak,  placed  one  upon  another,  to  the  height  of  three  or  four  feet, 
and  secured  together.  These  piles  of  blocks  are  ranged  along  the  slip, 
at  distances  of  about  five  or  six  feet  apart,  and  the  upper  surfaces  of 
all  the  blocks  are  so  adjusted  that  they  shall  be  in  one  straight  line, 
but  inclining  slightly  downwards  towards  the  river,  the  inclination 
being  about  five-eighths  of  an  inch  to  a  foot  of  length.  Great  care  is 
taken  in  laying  down  these  blocks,  as  they  form  the  support, — the 
work-bench,  in  fact,— on  which  the  whole  ship  is  afterwards  built, 
the  keel  being  laid  down  immediately  upon  the  blocks. 

In  order  to  understand  the  succession  in  which  the  parts  of  a  ship 
are  put  together,  it  is  useful  to  notice  certain  points  of  comparison 
between  a  ship  and  the  human  skeleton.  The  keel  is  the  back-bone 
of  a  ship,  and  the  frame  timbers  are  the  ribs ;  the  ribs  forming 
an  arched  exterior  to  the  whole  of  the  body  or  hull,  and  the  keel 
forming  the  longitudinal  column  to  which  the  ribs  or  timbers  are 
attached.     The  keel  is,  therefore,  the  principal  part  of  the  vessel,  and 
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tlie  one  above  all  others  whose  strength  and  Mcnrit;  are  indispensable 
to  the  safety  of  the  vessel.  From  this  circumstance,  and  from  the 
position  of  the  keel  at  the  lowest  part  of  the  vessel,  it  constitutes  the 
first  part  of  a  ship  laid  dovn  on  the  slip.  The  keel  is  made  of  elm, 
and  is  of  such  length,  except  in  small  vessels,  that  no  single  tree  will 
form  it;  and,  therefore,  two  or  more  pieces  are  joined  together,  or,  as 
it  is  termed,  tear/id,  end  to  end,  until  the  required  length  is  produced. 
This  scarfing  is  a  kind  of  overlapping,  the  under  part  of  one  piece 
and  the  upper  part  of  the  other,  or  the  right  side  of  one  and  the  left 
side  of  the  other,  being  cat  away  near  the  ends,  and  the  cut  or  scarfed 
Burfacea  bolted  together.  For  an  East  Indiaman  of  a  thousand  tons 
burden,  such  as  the  Agincourt  and  the  Southampton,  of  which  we 
before  spoke^  die  keel  is  about  a  hundred  and  fbrty  feet  long,  fourteen 
inches  wide,  and  fifteen  deep.  For  a  steamer  of  the  same  burden,  the 
length  is  several  feet  greater,  since  steamers  are  generally  longer  and 
narrower  than  sailing  vessels  of  eqnal  burden. 

The  sides  and  the  ends  of  the  keel  are  grooved  and  cut  in  various 
ways,  to  reqeive  the  different  timbers  and  pieces  of  wood  forming  the 
bull  of  the  vessel.  Of  these  timbers,  two,  which  form  the  main  sup- 
ports of  the  two  mds  of  the  vessel,  are  the  sfem  and  the  tfernpoit,  of 
which  the  former  curves  upwards  from  the  higher  end  of  the  keel, 
and  the  latter  rises  almost  perpendiculaHy  irom  the  lower  end  (for  a 
ship  is  btiilt  with  the  stem  end  towards  the  river,  and  is  consequently 
launched  stem  foremost).  Both  are  formed  of  oak,  and  are  attached 
to  the  ends  of  the  keel  in  a  very  substantial  manner.  To  the  stern- 
post  are  attached  various  pieces  of  wood,  called  transoms,  fashion- 
pieces,  &c,  the  contour  of  which,  when  fixed  in  their  places,  is  such 
as  to  give  the  elegantly- curved  fbrm  to  the  hinder  part  of  the  vessel ; 
while  to  the  stem  are  attached  varions  pieces,  some  of  which  fit  it 
more  securely  to  the  keel,  some  serve  to  connect  it  with  the  timbers 
and  planks  afterwards  to  form  the  sides  of  the  vessel,  and  others 
form  a  receptacle  or  support  for  the  end  of  the  bowsprit.  The  heavy 
pieces  of  timber  erected  thus  on  the  two  ends  of  the  keel  are  hauled 
up  to  their  proper  posidons  by  pnlleys  and  tackle,  and  then  shored 
up  by  poles  from  the  ground,  to  prevent  them  from  sinking. 

Along  the  keel,  nearly  from  end  to  end,  are  fixed  stout  timbers, 
called  Jfoor-ttmfrert,  at  right  angles  with  the  length  of  the  keel,  and 
slightly  concave  on  their  upper  surface.  They  are  placed  a  few  inches 
apart,  and  constitute,  as  Ae  name  imports,  the  floor  of  the  ship.  As 
there  is  a  general  upward  cuiratnre  of  the  diip  towards  each  end,  the 
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6oor  rises  in  a  similar  manner,  and  would  thus  leave  a  vacancy  between 
the  end  floor-timbers  and  the  keel ;  but  this  vacancy  is  filled  up  with 
solid  wood,  called  dead-wood^  constituting  a  firm  foundation.  The 
floor-timbers  may  be  regarded  as  the  lower  part  of  the  ribs  of  the  ship ; 
and  above  them  spring  up  the  various  pieces  forming  the  remainder  or 
vertical  parts  of  the  ribs.  No  wood  can  be  found  so  large,  so  curved, 
or  so  strong  as  to  form  the  whole  curved  rib ;  and,  therefore,  each  rib 
is  built  up  of  separate  pieces,  the  general  name  of  which  is  fuUockt : 
thus  we  have  the  first,  second,  third,  and  perhaps  fourth  futtock,  each 
being  a  distinct  piece  of  timber,  but  all  collectively  forming  one  rib,  or 
one '  frame  of  timbers.'  These  pieces  are  placed,  some  end  to  end,  and 
others  side  to  side,  in  such  9.  manner,  that  the  joint  of  two  ends  of 
timber  may  have  a  support  of  solid  timber  at  its  side.  Various  means 
are  adopted  for  joining  the  pieces  end  to  end,  but  those  which  are 
placed  side  by  side  are  bolted  together  with  bolts. 

As  the  various  futtocks  curve  more  and  more  upwards,  till  the  upper 
one  or  *  top-timber  '  reaches  to  the  top  of  the  hull  of  the  ship,  it  must 
be  evident  that  all  the  pieces  forming  one  rib  or  *  frame  of  timbers  * 
arc  very  ponderous,  especially  if  the  vessel  be  large.  The  arrange- 
nicnti',  tlicrefore,  are  regulated  according  to  the  dimensions  of  the 
vessel.  If  it  be  large,  the  pieces,  after  being  fitted  together  on  the 
ground,  are  raised  up  singly,  or  perhaps  two  bolted  together ;  but  if 
it  be  small,  three  or  four  pieces  may  be  bolted  together  on  the  ground, 
and  raised  as  one  piece.  But  in  whatever  way  this  part  of  the  matter 
is  arranged,  the  other  operations  are  nearly  alike.  All  the  pieces  to 
form  one  rib  are  adjusted  and  fitted  to  each  other  on  the  ground,  and 
are  lifted  from  the  ground  by  strong  tackle.  The  curvature  and  weight 
of  the  pieces  is  such,  that,  after  being  raised  and  adjusted  to  their  places, 
they  must  be  secured  from  falling  either  inwards  or  outwards ;  for  the 
former  of  which  purposes  planks  called  cross  spalls  are  nailed  to  the 
upper  ends  of  the  timbers,  at  right  angles  to  the  keel,  and  stretching 
across  from  one  side  to  the  other ;  and  for  the  latter,  planks  called 
lib-bands  are  ])laced  nearly  horizontal  round  the  outside  of  the  ribs  at 
various  heights,  and  are  shored  uj)  by  poles  fixed  in  the  ground  beneath. 

In  this  manner  the  ribs  or  frames  of  timbers  are  raised  one  after 
another,  from  end  to  end  of  the  vessel,  the  two  halves  of  each  frame, 
that  is,  the  two  parts  springing  from  opposite  sides  of  the  keel,  being 
raised  nearly  at  the  same  time,  so  as  to  maintain  the  top  timbers  at 
the  proper  breadth  across  the  vessel.  In  this  stage  of  the  proceedings, 
the  interior  shell  of  the  vessel  presents  the  appearance  represented  in 
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the  cut  })elow.  We  have  given  an  ialerior  eketcli,  because  it  shows 
more  clearly  the  relative  position  of  the  parts.  At  the  bottom,  just 
itbovc  the  keel,  are  the  floor  timbers,  ranged  at  right  angles  to  it,  and 
projecting  some  distance  beyond  it  on  either  side.  At  the  ends  of 
these  timbers  are  the  various  pieces  or  futtocks  forming  the  ribo, 
jointed  and  bolted  together  at  different  parts  of  their  heights.  Tim 
ribs  rise  to  different  and  irregular  heights,  afterwards  to  be  adjusted ; 
and  across,  from  the  upper  part  of  the  timbers  on  one  fide  tn  tlie 
upper  part  on  the  other,  are  the  spalls,  the  temporary  wooden  braces 
which  keep  the  opposite  sides  at  their  proper  distances. 

Here,  for  the  present,  we  leave  the  skeleton  of  the  ship — the  back' 
bone  and  ribs ;  to  finish  which  we  will  devote  another  visit. 
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It  will  be  remembered  that,  after  speaking  of  the  occupation  of  the 
ship's  draughtsman,  we  explained  the  arrangement  of  the  bnil^Ung- 
slip,  the  laying-down  of  the  keel  on  the  blocks,  and  the  erection  of 
the  curved  frame-timbers  of  a  vessel.  The  form  of  the  bull  is  thus 
given ;  in  a  rude  manner  it  is  true,  but  still  with  a  degree  of  certainty 
which  determines  the  character  of  the  vessel.  The  numerous  pieces 
subsequently  added,  whether  of  British  or  African  oak,  elm,  or  fir,  are 
sawn  at  the  pits,  under  the  supervision  of  the  *  converter  ;*  and  are 
afterwards,  in  most  cases,  trimmed,  or,  as  it  is  termed,  *  dubbed,'  with 
an  adze.  In  common  carpenter's  work,  the  only  tool  used,  after  the 
saw,  for  paring  away  and  levelling  the  surface  of  wood,  is  generally 
the  plane;  but  in  the  work  of  the  shipwright,  where  more  bulky 
materials  are  operated  on,  where  almost  every  piece  is  to  be  hollowed 
or  rounded  in  some  part  or  other,  and  where  great  neatness  is  not 
required,  the  adze  becomes  a  valuable  instrument.  The  various  kinds 
of  joints  whereby  one  timber  or  plank  is  connected  with  another,  such 
as  tenon  and  mortice,  &c.,  are  made  by  the  aid  of  nearly  the  same  tools 
as  those  employed  in  carpentry,  but  of  a  larger  size  and  stronger  make. 
As  may  be  reasonably  supposed,  these  prepared  timbers  are  often  very 
bulky  and  ponderous ;  and  the  conveyance  of  them  from  the  sawpit 
to  the  building-slip  requires  the  aid  of  horses.  There  is  a  whimsical 
anecdote  given  by  Strype,  in  his  edition  of  Stow's  *  Survey  of  London,' 
which,  while  it  immediately  illustrates  this  subject,  also  carries  us  back 
to  an  early  period  in  the  history  of  the  Blackwall  ship-yard,  intro- 
ducing us  to  this  scene  of  bustle  as  it  was  in  the  seventeenth  century : 
— "  In  the  time  of  the  elder  Sir  Henry  Johnson,  Knt,  ship-builder,  an 
horse  belonging  to  his  yard  was  wrought  there  thirty-foul*  years, 
driven  by  one  man ;  and  he  grew  to  that  experience,  that  at  the  first 
sound  of  the  bell  for  the  men  in  the  yard  to  leave  oflf  work,  he  also 
would  cease  labouring,  and  could  not  by  any  means  be  brought  to  give 
one  pull  after  it ;  and  when  the  bell  rang  to  work,  he  would  as  readily 
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oome  forth  again  to  his  labour,  which  was  to  draw  planks  and  piecea 
of  timber  from  one  part  of  the  yard  to  another."  We  believe  that  a 
public-house  in  Blackwall  has  received  the  sign  of  the  '  Old  Hob,'  in 
honour  of  the  horse  which  bore  that  name,  and  which  took  this  very- 
independent  mode  of  showing  his  importance. 

But  to  return.  The  keel,  the  stem-post,  and  the  stem,  form  the 
three  great  supports  of  the  frame  of  the  vessel ;  the  first  being  hori- 
zontal, the  second  rising  from  it  almost  perpendicularly  at  one  end, 
and  the  third  rising  in  a  curve  at  the  other.  Among  the  timbers  which 
are  subsequently  adjusted  to  the  vessel  are  three,  called  the  '  keelson,' 
the  'stemson,'  and  the  'stemson,'  which  are  in  some  sense  interior 
representatives  of  the  three  just  named.  The  keelson  is  fixed  on  the 
floor  timbers,  immediately  over  the  keel,  and  forms  that  part  on  which 
the  steps  or  blocks  of  wood  are  placed  which  support  the  masts :  it  is 
secured  down  to  the  keel  by  means  of  bolts  three  feet  in  length,  which 
pass  entirely  through  both,  as  well  as  the  intervening  wood.  The 
stemson  and  the  stemson  rise  from  the  two  ends  of  the  keelson,  and 
form  internal  supports  to  the  ends  of  the  vessel.  The  timbers  are  often 
strengthened  within  by  pieces  called  riders;  but  in  modem  vessels 
they  are  frequently  secured  and  braced  one  to  another  by  diagonal  iron 
plates,  from  half  an  inch  to  an  inch  in  thickness,  passing  nearly  from 
the  top  to  the  bottom  of  the  hull,  inside  the  vessel.  Being  bent  round 
the  concavity  of  the  ship's  side  in  an  oblique  direction,  each  piece  of 
iron  crosses  several  different  frames  of  timbers,  and  is  securely  bolted 
to.  them  alL 

The  small  portion  of  the  hull  of  a  vessel  which  is  seen  above  the 
level  of  the  water  presents  to  view  a  surface  covered  with  horizontal  or 
nearly  horizontal  ranges  of  planking ;  and  if  we  could  see  lower  down 
towards  the  keel,  we  should  find  a  similar  approach  to  a  horizontal 
direction  in  the  pieces  of  wood  with  which  the  hull  is  covered.  With* 
inside,  too,  a  similar  arrangement  is  observable.  The  vertical  frames 
of  timbers  of  which  we  have  been  speaking  do  not  present  themselves 
to  the  eye  of  a  person  viewing  a  finished  vessel,  either  within  or  with- 
out. The  whole  are  covered  with  planking,  laid  in  nearly  horizontal 
rows  or  '  strakes.'  The  planks  may  be  regarded  as  forming  the  skin 
with  which  the  ribs  of  the  ship  are  covered ;  and,  indeed,  the  ship- 
wrights, who  almost  seem  to  regard  their  ship  as  a  living  being,  apply 
the  term  *  skinning '  to  the  operation  of  laying  on  these  planks ;  an 
opposite  sense,  it  is  true,  to  that  in  which  we  are  in  the  habit  of  using 
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this  term.  Nor  is  this  skin  by  any  means  a  trifling  affair,  for  the 
thickness  of  the  planks  which  form  it  varies  from  about  tliree  to  six 
inches.  The  phinks  are  formed  of  sound  and  durable  oak,  and  are 
often  nearly  thirty  feet  in  length.  They  are  brought,  while  at  the 
sawpit,  as  nearly  to  the  required  form  as  may  be  practicable;  and  are 
afterwards  worked  with  the  adze,  to  give  them  the  proper  contour. 
Thb  must  not  be  supposed  to  imply  that  the  planks  are  hollowed  or 
curved  by  the  adze  to  the  exact  shape  of  the  vessel,  but  that  the  width 
and  thickness  of  adjoining  planks  are  adjusted  to  each  other.  When 
a  prepared  plank  is  laid  against  the  outside  of  a  vessel,  the  convexity 
of  the  latter  causes  the  ends  of  the  planks  to  stand  out  several  inches 
from  it ;  and  on  the  other  hand,  when  laid  on  the  inside,  the  concave 
surface  to  be  in  contact  with  the  timbers,  and  the  middle  to  be  several 
inches  away  from  them.  The  planks  require,  therefore^  the  aid  of 
powerful  instruments  to  force  them  close  to  the  timbers  previous  to 
Ixilting ;  and  this  operation  is  further  assisted  by  bringing  the  plank 
to  a  heated  and  moistened  state  by  steam. 

The  pnrts  of  the  planking  vary  in  thickness,  and  receive  distinctive 
names,  according  to  the  places  which  tliey  occupy  ;  but  all  are  treated 
nearly  in  the  sanie  way — sawn,  dressed  with  an  adze,  steamed,  forced 
to  the  curvature  of  the  ship,  and  fastened  to  the  timbers  with  holts. 
The  trenails,  which  arc  more  numerous  than  the  bolts,  are  not  driven 
in  till  a  subsequent  stage  in  the  operations.  In  adjusting  the  planks 
to  the  ship's  sides  care  is  always  taken  that  the  adjoining  ends  of  two 
planks  in  one  row  or  strake  shall  not  occur  at  the  same  part  of  the 
ship's  length  as  a  joint  in  the  row  next  above  or  below  it,  a  caution 
similar  to  that  ohperved  in  laying  the  courses  of  bricks  in  a  wall,  or 
the  rows  of  slates  on  a  roof,  and  the  object  of  which  is  sufficiently 
obvious  in  relation  to  the  strength  of  the  structure.  Whoever  has  an 
opportunity  of  seeing  the  whole  hull  of  a  vessel  will  observe  that  the 
planking  is  ranged  with  great  regularity,  each  strake  or  row  diminish- 
ing in  width  towards  the  ends,  to  conform  with  the  diminishing  size 
of  the  vessel. 

In  tlie  building  of  a  ship  matters  are  so  arranged  that  many  different 
parts  are  in  progress  simultaneously  ;  some  workmen  making  prepara- 
tions for  the  beams  of  a  vessel  withinside,  while  others  are  planking 
the  exterior,  and  others  perhaps  engaged  at  various  parts  of  the  head 
and  stem.  The  beams  are  stout  and  well  finished  timbers  stretchuig 
across  the  vessel  from  side  to  side,  at  intervals  of  a  few  feet,  and 
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serving  not  onI}r  to  support  the  deck  or  decks,  but  olco  to  bind  the  two 
eidea  of  the  vessel  together.  These  beams,  situated  u  they  are  at  right 
angles  to  the  keel,  have  given  rise  to  many  nautical  expreEeione  which 
are  rather  incomprehensible  to  general  readers:  thus  the  'breadth  of 
beam '  is  the  width  of  a  vessel ;  an  object  «een  at  Ma  in  a  direction  at 
right  angles  with  the  keel,  is  said  to  be  '  on  the  beam ;'  when  a  ship 
inclines  very  much  on  one  side,  so  that  her  beams  approach  to  a  ver- 
tical position,  she  is  sud  to  be  '  on  her  beam  ends ;'  and  many  other 
similar  phrases  might  be  adduced. 

The  beams  are  ranged  at  such  distances  apart,  that  an  East  Indiaman 
of  a  thousand  tons  burden  requires  about  thirty  beneath  the  main  deck. 
Each  beam  is  usually  formed  of  one  or  of  three  pieces,  according  to 
the  dimensions  of  the  vessel ;  the  three  pieces,  in  the  latter  case,  being 
securely  joined  or  scarfed  together.  The  beams  are  not  straight,  but 
are  curved  upwards  in  the  middle,  bo  that  their  upper  surfaces  are 
convex  and  their  lower  concave;  the  bending  being  such  that  tliere  is 
a  curvature  of  about  one  inch  to  eveiy  yard  in  tlie  length  of  the  beam. 
The  ends  of  the  beams  are  made  to  rest  on  stout  planks  called  clamps  ; 
but  the  real  fastening  is  by  means  of  iron  brackets  technically  termed 
hneet,  bolted  both  to  the  beam  and  to  the  timbers  of  the  ship.  Besides 
the  fastenings  at  the  two  ends  of  each  beam,  there  are  supporters  in 
the  middle,  which  ere  often  formed  of  cast-iron,  combining  lightness 
of  appearance  with  strength. 

Various  ledges  and  frames,  called  parinert,  coamings,  and  carltngr, 
being  arranged  between  the  beams,  the  decks  are  next  attended  to.  , 
These  divide  the  hull  into  different  stories  analogous  to  those  of  a 
house;  and  in  the  one  case  as  in  the  other,  the  number  of  floors  ia 
greater  in  some  instances  than  in  others.  Large  ships  of  war  arc 
furnished  with  three  entire  decks,  reaching  from  the  stem  to  the  stern  ; 
besides  two  shorter  decks  called  the  forecastle  and  the  quarter-deck, 
the  one  placed  at  the  head  of  the  vessel,  and  the  other  towards  the 
stem,  a  vacant  space  called  the  vmst  being  left  between  them,  at  the 
middle  of  the  ship's  length.  In  smaller  vessels  of  war,  and  in  mer- 
■  chantmen,  the  decks  are  fewer ;  two  whole  decks  and  a  quarter-deck 
being  the  number  in  an  East  Indiaman.  The  deck  is  generally  made 
of  Dantzig  or  Memel  fir,  and  for  vessels  exposed  to  a  hot  climate 
yellow  pine  is  sometimes  employed.  The  deck-ptanks  are  laid  side 
by  side,  lengthwise  of  the  ship,  or  puallel  to  the  keel,  and  vary  from 
six  to  ten  inches  in  breadth,  and  from  two  to  four  in  thickness.     They 
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■re  nailed  down  to  ereiy  boMS  and  to  ererj  cnliiig,  eiUwr  with  iron 
nailt  or  with  naila  formed  of  &  mixed  metaL 

We  hare  aaid  tliat  the  fl'uViwg  whidi  coTcn  the  imide  and  outaide 
of  a  ahip  ii  weored,  partlj  Ij  bolti  and  partlf  bj  wooden  pirn  called 
trenaili^  to  the  timben,  and  that  the  ttonailt  are  not  driven  in  nntil 
•ome  time  after  At  bolts.  Tbe  object  of  thii  Kcma  to  bc^  that  hj 
making  the  tienail-bolea  a  conudetaUe  time  before  the  trcnaiU  ate 
inierted,  tiie  wood  round  each  hole  haa  an  opportonitj  to  become 
aeaaoned.  The  holes  are  made  with  an  anger,  whidi  it  a  kind  of  gim- 
blet  or  borer,  TirTing  from  an  inch  to  two  indici  in  diameter,  ae- 
■eording  to  the  lise  of  the  trenail  to  be  inaerted.  "Hie  bead  of  the 
auger  ia  provided  with  a  croaa  handle  of  conaidenblo  length,  whidi 
fiimisbfli  a  lererage  to  the  workman  nring  the  inatrmnent  This  kind 
of  labour  ii  often  veij  eerere,  from  the  hatdneai  of  the  wood,  the 
great  depth  to  wblch  the  hole  ia  bored,  and  the  awkward  poaition 
in  which  the  man  haa  frequentlj  to  place  himaelf.  The  curvature  of  a 
ship  near  the  keel  i«  almost  horizontnt,  and  at  other  parts  goes  through 
all  the  gradations  from  «  horizontal  to  n  vertical  direction ;  and  the 
man  who  is  engaged  in  boring  the  trenail-holea  liss  to  vaiy  his  poution 
and  niude  of  working,  sometimes  standing  and  at  other  times  sitting, 
acconling  to  the  part  of  the  vessel  at  which  he  is  at  work.  It  ia  su 
armngnl  that  the  same  trenail  shall  pass,  not  only  through  the  outer 
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^Hhtnking,  fuid  the  frami^-tjniber,  but  also  through  the  innn- planking; 

^^y  which  iJl  three  are  bound  well  together ;  and  the  trenail-holes  »rc 

bored  in  conformity  with  tliia  arrangement,     ^Tien  the  proper  time 

arrives  for  driving  in  the  trentuU,  a  set  of  men,  each  provided  with  a 

large  and  heavy  hammer,  proceed  to  that  operation.     The  trenail  is 

made  slightly  larger  than  itie  hole  into  which  it  is  to  be  driven,  so  as 

to  bite  or  cling  closely  to  the  timbers  ;  and  a  Buccession  of  powerful 

blows  is  requisite  to  urge  it  forward.     The  trenail  is  a  little  longer 

than  the  depth  of  the  hole,  and  the  superBnoos  end  is  taken  off  with  a 

FQW  when  the  driving  19  finished.     It  is  then  tightened  in  the  hole  hy 

Bmnll  wedges  driven  in  at  the  end, 

^B     The  plonking  and  trenailing  having  brought  the  surface  of  the  hull 

^H(  a  tolerably  even  state,  which  is  further  aasi^ied  by  a  little  trim- 

^^Hng,  or  '  dubbing '  with  the  adze,  a  process  follows  which  is  indis- 

^Hmsable  tn  the  exclusion  of  water  from  the  vessel,  viz.,  that  of  emUh- 

^B^     The  planks  cannot  be  brought  so  close  together  as  to  make  the 

^Ipining  impenetrable  to  water,  and  the  joint  is  therefore  filled  up  with 

^Kikiim,     We  explained  in  a  former  page  the  manner  in  which  threads 

of  oakmn  are  twisted  by  boys  out  of  refuse  rope,  and  alluded  to  the 

mode  in  which  iJiey  are  employed.     A  kind  of  chisel,  called  a  caulk- 

ing-iron,  is  employed  to  drive  the  threads  of  oakum  into  the  seams. 

^^K                    (jut 

'^ 
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The  oakum  ii  not  pitced  merd j  At  the  oater  edges  of  the  crevices^ 
hut  ii  driven  in  to  a  depth  equal  to  the  whole  thickneas  of  the  plank* 
Sometimea  the  edges  of  the  planks  are  duselled  awaj  a  little,  in  order 
to  afford  room  for  the  entrance  of  the  oakum;  and  in  all  cases  the 
caulkers  manage  the  seams  in  such  a  manner  as  to  fill  them  up  with  a 
dense  and  compact  layer  of  oakum,  which  not  only  answers  the  pur- 
pose of  making  the  vessel  tight,  hut  also  helps  to  consolidate  and 
strengthen  the  whole  ship  in  a  veiy  oonsiderahle  degree,  hy  making 
the  edges  of  the  planks  hear  hard  against  each  other,  so  that  one  part 
cannot  move  or  work  independent  of  another.  At  the  time  when  this 
caulking  of  the  seams  is  going  on,  the  planks  themselves  are  ex- 
amined, and  any  shakes  or  rents  or  fissures,  however  small,  are  well 
filled  with  oakum.  This  process  heing  finally  completed,  all  tlie 
caulked  seams  are  coated,  or,  as  it  is  termed,  *  payed,'  with  hot  melted 
pitch  and  rosin,  hy  which  the  hempen  fibres  of  oakum  are  preserved 
from  the  action  of  the  sca-watcr.  The  sheathing  it  an  extenor  coating 
aflerwards  put  on  the  bottom  of  the  vessel ;  but  this  is  a  stage  in  the 
proceeding  at  which  we  have  not  yet  arrived. 

Tlic  operations  withinsidc  the  vessel  are,  as  may  be  supposed,  mucli 
more  varied  than  tliose  on  the  outside,  but  they  partake  more  and  more 
of  the  nature  of  carpentry  as  the  construction  of  the  vessel  advances. 
After  the  various  pieces  are  adjusted  which  form  the  main  support  of 
the  different  parts  of  the  vessel,  the  hull  is  divided  into  compartments 
accordant  with  the  purposes  for  which  the  vessel  is  intended.  The 
decks,  port-holes,  magazines,  and  berths  for  several  hundred  men  in  a 
mnn-of-war,  and  the  cabins,  the  passenger  accommodation,  and  lug- 
grage-room  of  a  merchant-ship,  of  course  require  different  arrangements 
of  the  interior.  Supposing  these  matters  to  have  been  completed,  we 
will  next  proceed  to  the  important  affair  of  iaundung,  by  which  the 
vessel  is  borne  on  to  the  liquid  element  which  is  afterwards  to  form 
her  home.  Those  persons  who  have  never  seen  a  ship  launched,  and 
who  arc  but  little  acquainted  with  these  matters,  may  feel  it  desirable 
to  know  in  what  stage  of  the  building  process  the  launching  is  effected. 
We  may  here  mention,  then,  that  the  hull  is  launched  before  it  has 
been  sheathed  or  coated  with  copper,  and  also  before  it  is  fitted  witli 
masts,  yards,  bowsprit,  rudder,  sails,  or  ropes.  There  are  various 
reasons  why  these  several  parts  arc  more  conveniently  fitted  after  than 
before  the  launching :  the  height  of  the  vessel  from  the  ground  when 
on  the  building-slip— the  angle  at  which  it  slopes  towards  the  water^ 
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the  difficulty  of  getting  into  the  veuel,  Ac,  are  some  of  theae  reasons ; 
and  with  regard  to  the  sheathing,  it  is  deemed  better  to  be  postponed 
until  the  soundnesi  of  the  naked  planking  has  been  tested  hy  Immer- 
■ion  in  the  water. 

We  have  before  explained  that  the  ship  is  built  on  blocks,  laid  in 
regular  succession  along  the  building-«lip,  and  so  adjusted  that  the 
keel,  which  rests  immediately  on  their  upper  surfaces,  «hall  have  an 
inclinaUon  of  about  five-eighths  of  an  inch  to  the  foot  towards  the 
river.  These  blocks  form  the  central  support  beneath  the  vessel,  dur- 
ing the  whole  progress  of  building;  and  the  vessel  is  further  supported 
at  the  side  by  shores,  or  poles,  raised  at  various  angles  from  the  ground. 
As  the  time  of  launching  approaches,  preparations  are  made  for  remov- 
ing all  these  lateral  supports,  for  lifting  the  keel  completely  from  the 
blocks,  and  for  constructing  two  temporary  "  slippery  paths "  down 
wliich  the  vessel  may  slide  into  the  river.  The  whole  of  these  opera- 
tions are  very  curious,  and  require  great  nicety  and  care  to  ensure 
success.  Along  the  building-slip,  on  each  aide  of  the  keel,  and  distant 
from  it  about  one-sixth  of  the  vessel's  breadth,  is  laid  an  inclined  plat- 
form, formed  of  many  pieces  of  wood,  and  presenting  a  flat  upper 
surface  inclining  downwards  towards  the  river  at  an  angle  of  about 
seven-eighths  of  an  inch  to  the  foot,  and  consequently  more  sloping 
than  the  position  of  the  keel.  The  inclined  plane  thus  formed  is  called 
the  '  sUding-plank  -'  and  it  has  a  raised  edge,  or  ledge,  called  the  *  side- 
way,'  or  '  ribband,'  projecting  four  or  five  inches  upwards  from  its 
outer  edge.  The  sUding-plank  is  placed  upon  supporting  blocks,  so 
as  to  be  elevated  some  feet  from  the  ground.  A  long  timber  called 
a  *  bilge-way,'  with  a  smooth  under-surfacc,  is  laid  upon  this  sliding- 
plank  ;  and  upon  this  timber  as  a  base,  is  erected  a  frame-work,  reach- 
ing up  to  the  hull  of  the  ship.  This  frame-work,  called  the  '  cradle,' 
is  formed  partiy  of  solid  wood-work,  filling  up  the  whole  space  between 
the  bilge-way  aift  the  hull,  and  partly  of  short  poles  called  '  proppets,' 
which  are  erected  nearly  vertically,  and  abut  against  a  plank  fastened 
temporarily  to  the  bottom  of  the  ship.  These  operations  are  carried 
on  on  both  sides  of  the  keel,  and  at  a  few  feet  distant  from  it ;  and  the 
vessel  may  in  this  state  be  almost  said  to  have  three  keels,  the  real  one 
midway  between  two  temporary  ones.  At  a  certain  stage  in  the  build- 
ing-up of  these  pieces,  a  layer  of  tallow,  soap,  and  oil  is  placed  between 
the  sliding-plank  and  the  bilge-way,  to  dimbiish  the  friction  during  the 
sliding  of  the  latter. 
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Bat  it  is  not  sufficient  that  these  two  temporary  fidse  keels  reach  up 
to  the  hull :  the  hull  must  actually  bear  with  its  whole  pressure  upon 
them,  so  that  the  blocks  beneath  the  real  keel  may  be  relieved  from 
the  enormous  weight  of  the  vessel.  To  effect  this,  a  great  number  of 
wedges  are  driven  in  just  above  the  bilge-way,  by  the  action  of  which 
the  vessel  is  in  some  degree  lifted  off  the  blocks,  and  made  to  rest  on 
the  bilge-ways.  This  operation  is  one  of  the  most  singular  which  a 
ship-yard  presents.  Very  frequently  a  hundred  men  are  driving  the 
wedges  at  once ;  half  of  them  being  ranged  on  one  side  of  the  vessel 
and  half  on  the  other.  Each  man  is  provided  with  a  heavy  hammer, 
and  at  a  given  signal  all  strike  together,  whereby  a  hundred  wedges 
are  driven  at  the  same  instant  The  effect  produced  by  the  wedge  is 
at  all  times  one  of  a  remarkable  and  powerful  kind ;  and  when  the 
exertions  of  so  many  men  are  in  this  manner  simultaneously  applied, 
the  effect  is  almost  irresistible :  the  huge  ship,  though  not  actually 
elevated  above  the  central  blocks,  is  so  far  moved  as  to  transfer  her 
pressure  from  them  to  the  bilge- ways  and  sliding- planks.  If  the 
shores  by  which  the  sides  of  the  ship  are  supported  were  now  knocked 
away,  the  vessel  would  be  likely  to  slide  down  into  the  river,  the  bilge- 
ways  gliding  over  the  slippery  surfaces  of  the  sliding-planks.  But  to 
prevent  this  from  occurring  before  the  proper  time,  a  short  piece  of 
wood  called  a  *  dog-shore'  is  fitted  to  the  upper  end  of  each  bilge-way, 
in  such  a  manner  as  to  prevent  the  bilge-way  from  beginning  to  slide 
so  long  as  the  dog-shore  remains  there. 

A  few  other  arrangements  being  made,  the  ship  is  ready  for  launch- 
ing. .The  dog-shores,  and  the  hammers  with  which  they  are  to  be 
knocked  away,  are  generally  painted  blue,  and  now  become  con- 
spicuous objects,  for  a  visitor  looks  at  them  as  the  apparently  slight 
means  whereby  the  vessel  is  to  be  urged  into  the  water.  A  screw  is 
fixed  against  this  end  of  the  keel,  to  assist  in  urging  the  ship  forward, 
if  such  a  course  be  necessary,  and  some  of  the  blocks  imder  the  keel 
are  cut  away,  to  make  the  vessel  rest  more  entirely  on  the  bilge-ways. 
At  a  given  signal  two  men,  one  on  each  side,  knock  away  the  dog- 
shores— the  vessel  glides  slowly  downwards  into  the  water — a  flask  of 
wine  is  thrown  at  the  head — she  is  christened  with  the  name  selected 
for  her — and  when  she  touches  the  water  all  give  a  hearty  greeting. 
This  is  an  exhilarating  sight,  and  has  formed  the  subject  for  many  a 
picture ;  which  must,  however,  necessarily  be  defective,  for  a  picture 
cannot  represent  motion.     Poets,  too,  have  not  failed  to  celebrate  this 
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gliding  of  a  ship  to  ita  wmteiy  dwelling.  If  we  tr&nsfi^  the  scene 
from  PiTmonth  hubonr  to  the  river  Thames,  the  following  lines  hj 
CuringtoD  would  not  be  inapplicable  to  onr  present  subject : — 

"AtlMt, 

By  gauhu  nobtj  ronn'd,  the  finiih'il  Aip 
li  nailj  foe  tbe  impreniira  lauoch.     Tbe  daj 
Arriis,  tbe  AtUntic  tide  u  iwelling  high 
To  pUee  ber  on  it*  boiom.    O'ec  hn  declu 
The  ilnuntn  ware  all-galUntly ,  acnmil 

WiMca  Ihe  bold  veael  oo  ha  mpd.  plane 
Sitf  pnrad]  J.     Huk .'  tbe  intrepid  ■itlnuH 
Remote  her  lut  lut^uiti ; — ■  breatfalev  psiue 
Holda  (he  mt  mnllitiide; — ■  iniunenl  At 
Rrauioe  apon  her  dope, — Am  ilaTti^ — ami  now 
Raihii%  R^limelj  to  tbe  flaahing  deep, 
Amd  the  iboiita  of  thawaiidt  (be  deeceodi ; 
Hmu  liaei,  baDrantlj,  a  giaoeriil  pile. 
To  floel  jupiml;  on  tbe  blue  Hnmoaie.'' 

Having  launched  onr  ship,  we  will  next  proceed  to  speak  of  the 
masts  with  which  it  is  to  be  fomished.  Whether  the  masts  are  placed 
in  the  vessel  immediately  sAer  she  is  Uimched,  or  whether  some  other 
operations  are  immediately  performed,  depends  on  manj  different  cir- 
cumstances ;  but  in  either  case,  tbe  nutsts  httve  been  prepared  during 
the  time  that  the  ship  has  been  on  the  stocks,  the  workmen  employed 
on  the  one  being  a  totally  different  set  from  those  engaged  on  the  other, 
and  the  operations  being  carried  on  in  a  different  part  of  the  yard. 
Masts,  as  is  well  known,  serve  as  mpporti  to  the  sails,  and  are  them- 
selves supported  by  ropes  and  tackle.  The  number  varies  in  different 
lands  of  ships :  for  instance,  a  ship  properly  so  called  is  provided  with 
three  masts ;  a  brig  and  a  schooner  are  each  provided  with  two ;  while 
one  mast  forms  die  con^lement  for  a  sloop,  a  cutter,  or  a  smack.  But 
it  is  necessary  here  to  remark,  that  a  mast  is  not,  except  in  small  ves- 
sels, a  strught  piece  of  timber  put  up  in  one  single  length;  it  is 
generally  formed  of  three  stages  or  tiers  rising  one  above  another, 
each  of  which  recMves  a  distinctive  name.  Let  us  take  for  example  a 
14-gan  ship  of  war.  Here  are  diree  masts,  tbe  foremast,  the  main- 
mast, and  the  mizen-mast ;  and  each  one  of  these  three  is  formed  of 
three  subordinate  masts,  arising  <me  above  another,  of  whidi  the  lowest 
is  termed  Ae  lower  mist,  the  next  in  height  iha  top-mast,  and  the 
third  the  topgallant-roaBt.     The  length  of  the  Itnrest  is  rather  more 
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than  that  of  the  other  two  put  together;  and  the  nnited  length  of  the 
whole  is,  in  the  case  of  the  mainmaiit,  abore  two  hundred  feet.  In  a 
merchant  yestel,  aaj  of  a  thontand  torn  burden,  the  arrangement  ii 
juit  the  same  in  principle,  but  the  dimeniiona  tmaller,  the  nine  lub- 
ordinate  masts  varying  from  about  twenty  to  ninety  feet  in  length,  the 
shortest  being  the  mizen  topgallant-mast,  and  the  longest  the  lower 
mainmast. 

The  masts  for  such  vessels  as  the  Agincourt  and  Southampton  East 
Indiamen  vary  from  about  ten  to  twenty-eight  or  thirty  inches  in 
diameter ;  and  as  the  latter  dimensions  are  too  great  to  allow  the  whole 
to  be  made  from  one  tree,  the  mast  is  built  up  of  several  pieces,  laid 
side  by  side  in  various  ways,  and  bearing  the  technical  names  of 
spindles,  side-trees,  front-fishes,  side-fishes,  cheeks,  cant-pieces,  fillings, 
heel-pieces,  and  others  equally  unintelligible  to  general  readers.  'Ihe 
principal  part  of  each  mast,  or  the  whole  mast  if  the  diameter  be 
small,  is  made  of  Canadian  fir,  a  tree  which  presents  a  remarkably 
straight  and  uniform  trunk. 

The  *  mast-making  shop,'  at  the  yard  which  is  the  object  of  our  visit, 
is  a  very  large  roofed  building,  above  a  hundred  feet  in  length  by 
seventy  in  width.  It  is  situated  close  to  the  mast-pond  in  connection 
with  the  wet-dock,  so  that  the  masts  can  be  floated  in  or  out  of  the 
yard  with  great  facility.  The  mast-makers  have  some  tools  peculiar 
to  themselves ;  but  the  main  o^Ksrations  bear  some  resemblance  to 
those  by  which  the  timbers  of  a  ship  are  fashioned.  The  various 
pieces  of  which  a  mast  is  built  up  are  sawn  to  their  proper  dimensions, 
and  fitted  together  by  various  kinds  of  joints,  called  coaking,  dowel- 
ling,  &c.,  and  of  which  the  common  tenon  and  mortice  w|Il  furnish 
some  idea.  Various  cutting  instruments  are  employed  to  give  the 
rounded  or  convex  form  to  the  mast,  when  the  pieces  are  put  together ; 
and  pieces  of  wood  are  attached  to  its  surface,  to  answer  several  pur- 
poses, when  the  mast  is  put  in  its  place  in  the  ship.  The  extent  to 
which  this  building-up  of  a  mast  goes  may  be  judged  from  the  fact 
that  the  lower  mainmast  alone  of  an  East  Indiaman  weighs  upwards  of 
six  tons ;  and  when  lying  along  tlie  floor  of  the  mast-shop,  its  length 
of  ninety  feet  and  thickness  of  two  and  a  half  impress  one  with  no 
mean  idea  of  its  bulk. 

The  various  pieces  of  which  a  large  mast  is  formed  would  not  be 
])ermanently  retained  in  their  proper  places,  were  there  not  some  ex- 
ternal band  or  tie  employed.     The  band  used  for  this  purpose  consists 
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of  «  Ktita  of  iron  hoopa,  ranged  at  intervals  of  four  or  five  feet  apart 
along  the  matt.  Theae  hoope  are  formed  of  iron  bands  about  three 
inchea  in  width,  and  three^igbtha  of  an  inch  in  thicknesa  ;  and  after 
being  welded  aa  nearly  aa  may  be  to  the  girth  of  the  raaat,  they  are  fixed 
on  it.  Each  hoop — of  which  the  lower  mainmast  contains  about 
twenty,  and  the  othera  a  proportionate  number — is  in  the  first  place 
heated,  not  to  sach  a  degree  aa  would  acorch  the  wood  on  which  it  is 
laid,  but  ao  far'aa  to  give  a  slight  expansion  to  its  dimensions.  A 
small  brick-built  kiln  is  situated  near  the  maat-shop,  and  in  this  kiln  a 
fire  is  made,  on  which  the  iron  hoop  ia  laid  to  be  heated.  When  the 
heating  is  effected,  the  hoop  is  taken  up  by  means  of  a  kind  of  tonge, 
carried  to  the  mast-shop,  put  over  the  small  end  of  the  mast  (for 
every  mast  ia  of  smaller  dimensions  at  one  end  than  the  other),  and 
pushed  on  aa  far  aa  ita  diameter  will  permit  A  party  of  fourteen 
men  tlien  join  their  exertions  to  drive  the  hoop  on  as  tightly  as  pos- 
sible. Six  of  them  grasp  a  long  iron  bar  called  a  '  poker,'  and  stand 
in  an  oblique  line  on  one  side  of  the  maat ;  tix  others  hold  a  similar 
bar  on  the  other  aide  of  the  maat ;  and  the  remaining  two  are  provided 
with  heavy  hammers.  The  men,  thus  placed,  then  strike  the  hoop 
with  the  two  pokera,  the  end  of  each  poker  being  made  to  strike 
against  the  edge  of  the  hoop,  and  all  the  twelve  men  urging  the  two 
pokers  aimuttaneoualy,  by  which  very  powerful  blows  are  given.  At 
the  call  of  'hands  up,'  the  men  direct  their  blowa  to  the  edge  of  the 
upper  part  of  the  hoop ;  while  '  hands  down '  is  a  direction  to  them  to 
make  the  blows  lower  down.  The  two  men  with  the  hammers  mean- 
while deal  powerful  blows  on  the  surface  or  face  of  the  hoop.  As 
the  hoop  is  driven  onwards  to  a  thicker  part  of  the  mast,  it  necessarily 
binds  the  wood  more  tightly,  and  this  is  still  further  effected  by  the 
contraction  of  the  hoop  as  the  iron  becomes  cold.  The  ultimate 
effect  ia  that  the  hoops  give  an  extraordinary  degree  of  strength  to  the 
mast.     Our  frontispiece  represents  this  process  of '  hooping  a  roast.' 

The  bowsprit  and  the  yards  of  a  vessel  are  made  by  the  mast- 
makers,  and  may  indeed  be  considered  as  masts,  so  far  aa  the  mode  of 
making  is  concerned.  The  bowsprit  is  a  large  mast  which  projects 
obliquely  over  the  stem,  to  cany  sail  forward,  in  order  to  govern  the 
fore  part  of  a  ship,  and  to  coonteract  the  force  of  the  after-sails :  it 
also  serves  to  hold  the  stays  or  ropes  by  which  the  foremast  is  kept  in 
its  position.  It  generally  rises  at  an  angle  of  about  thirty-six  degrees. 
It  very  nearly  equals  in  diameter  and  ia  about  two-thirds  of  the  length 
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of  the  lower  mainmast ;  being,  in  an  East  Indiaman,  nearly  sixty  feet 
in  length,  and  two  and  a  half  ^in  diameter  at  the  larger  end.  The 
yardi  are  long  pieces  of  timber  suspended  upon  the  masts,  for  the 
purpose  of  extending  the  sails :  some  being  suspended  across  the  masts 
at  right  angles,  and  called  square  yards ;  others  suspended  obliquely, 
and  termed  lateen  yards.  The  number  of  these  yards  in  a  large  ship 
is  about  twenty,  and  the  dimensions  of  some  of  them  are  very  con- 
siderable. The  main-yard  of  a  first-rate  man-of-war  is  above  a  hundred 
feet  in  length  and  two  feet  in  diameter ;  while  the  other  remaining 
yards  have  various  lengths  down  to  about  twenty  feet,  and  various 
diameters  down  to  three  or  four  inches. 

While  hearing  of  these  very  large  and  ponderous  masts,  yards,  ftc, 
the  reader  may  naturally  inquire  how  they  are  conveyed  to  the  ship, 
and  lifted  in  their  places.  On  this  point  we  will  now  offer  a  brief 
explanation.  The  great  difficulty  is  to  get  in  the  three  lower  masts ; 
for  the  upper  ones  are  afterwards  drawn  up  by  means  of  tackle  with 
comparative  ease.  The  lower  masts  are  fitted  in  three  different  ways, 
viz.,  by  sheers,  by  a  ahecr-hitlk,  or  by  a  masUng-house. 

The  slieers  used  in  masting  vessels  are  two  large  poles,  masts,  or 
spars,  erected  on  the  vessel  whose  masts  arc  to  be  fixed,  the  lower 
ends  resting  on  thick  planks  laid  along  tlie  sides  of  the  deck,  and  the 
upper  ends  crossing  each  other,  where  they  are  securely  lashed.  The 
point  where  the  two  spars  cross  is  exactly  over  the  hole  where  the 
mast  is  to  be  dropped  through  the  deck  ;  and  the  spars  are  retained  in 
this  position  by  strong  ropes  attached  to  different  parts  of  the  ship. 
The  mast,  being  floated  to  tlie  side  of  the  ship,  is  elevated  entirely 
above  deck  by  means  of  tackle  connected  with  the  sheers ;  and  when 
it  is  brought  witli  the  lower  end  immediately  over  the  hole  in  the 
deck,  it  is  gently  lowered  into  its  place,  passing  down  through  the 
entire  height  of  the  vessel,  and  resting  on  the  step  or  block  fixed  to 
the  keelson.  WTien  one  of  the  three  masts  is  fixed  in  this  way,  the 
sheers  are  moved  to  the  spot  where  the  second  is  to  be  placed,  and 
afterwards  to  the  third.  This  is  the  general  mode  of  masting  mer- 
chant-ships. 

The  sheer- hulk  is  an  old  man-of-war  cut  down  to  the  lower  deck, 
and  fitted  with  an  apparatus  of  sheers,  tackle,  &c.,  for  masting  the 
ships  of  the  royal  navy.  There  is  a  mast,  a  hundred  and  twenty  feet 
in  length,  fixed  in  the  hulk,  and  acting  as  a  support  to  three  or  four 
stout  spars  or  sheers  which  project  obliquely  from  the  side  of  the 
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vessel.  The  tops  of  these  aheen  are  at  (uch  a  height,  uid  project  to 
Buch  a  diatance  irom  the  aide  of  the  hulk,  that  the  vesMl  which  is  to 
be  nutsted  can  come  beneath  them,  and  be  fitted  with  her  lower  masts, 
which  are  hoiated  up  to  the  requiaite  height  by  the  sheers,  and  then 
lowered  into  the  vessel.  This  is  the  general  mode  of  masting  ships 
of  war. 

The  matling-koute  ia  a  building  erected  expressly  for  the  operation 
of  masting  ships.  We  are  not  aware  whether  there  are  others  of  the 
kind  in  this  country  ;  but  the  one  at  Blackwall,  formerly  spoken  of  as 
once  belonging  to  Mr.  Peiry,  and  as  being  now  in  the  possession  of 
the  East  India-Dock  Company,  is  the  place  at  which  the  ships  from 
Blackwall  jrard  are  matted.  It  is  a  square  wooden  building,  erected 
on  the  western  quay  of  the  outward-bound  dock,  and  having,  at  the 
top,  a  platform  overhanging  the  water  to  the  distance  of  several  feet. 
The  ship  to  be  masted  is  floated  into  this  dock  from  the  Thames,  and 
brought  immediately  beneath  the  overhanging  platform.  The  masts 
are  likewise  floated  in ;  and,  after  being  houted  up  one  by  one  by 
means  of  tackle  connected  with  the  platform,  are  lowered  into  their 
proper  places  in  the  ship. 

Having  thus  spoken  of  the  masting  of  a  vessel  (by  which  ia  usually 
understood  the  lower  masts  only),  we  will  follow  it  back  to  the  build- 
ing-yard. We  have  before  explained  the  difference  between  a  build- 
ing-slip and  a  dry-dock,  and  the  manner  in  which  a  ship  is  brought 
into  the  latter.  We  will  suppose  it  therefore  to  have  been  dry -docked, 
and  to  be  ready  for  the  process  of  theathing,  which  is  frequently  done 
about  this  stage  of  the  proceedings.  The  planks  with  which  the 
timbers  of  a  ship  are  covered,  although  the  seams  may  be  caulked  with 
oakum  and  pitched,  are  not  in  a  condition  to  be  exposed  to  the  sea 
without  serious  injury ;  and  a  cosing  or  sheathing  is  therefore  applied. 
Deal  or  fir  plonk,  sheet  lend,  farown  paper  coated  with  tar,  and  sheet 
copper,  are  the  substances  which  have  been  employed  for  this  purpose ; 
but  experience  has  shown  the  last  to  be  the  best.  Formerly  so  much 
grass,  ooxe,  riiells,  sea-weed,  ftc.,  accumulated  on  and  adhered  to  the 
bottom  of  a  ship  during  a  voyage,  that  the  speed  was  impaired ;  and  a 
process  of  breaming  or  graving  was  frequently  required  when  she  was 
in  dock.  This  breaming  consisted  in  melting  the  pitchy  coating  with 
which  the  bottom  was  covered,  by  holding  kindled  fiirze,  faggots,  or 
reeds  under  it,  and  thns  loosening  the  mattera  which  adhered  to  it,  and 
which  were  subsequently  scraped  and  brushed  off.     With  the  hope  of 
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rendering  tliis  process  less  frequently  necessary,  a  sheathing  of  copper 
was  proposed  about  eighty  years  ago ;  and  the  result  was  so  satisfac- 
tory, that  in  1783  the  government  ordered  all  ships  belonging  to  the 
royal  navy  to  be  copper-bottomed.  The  practice  spread  from  thence 
to  the  mercantile  marine,  and  is  now  very  generally  followed. 

The  sheets  of  copper,  or  of  an  alloy  of  copper  and  zinc,  for  sheath* 
ing,  arc  about  four  feet  long  by  fourteen  inches  wide  :  the  thickness 
being  such  that  one  square  foot  weighs  from  sixteen  to  thirty-two 
ounces,  generally  from  twenty  to  twenty-eight  The  copper  is  some- 
times laid  on  the  bare  planking,  but  in  other  instances  there  is  an  in- 
terposed layer  of  paper,  of  felt,  or  of  sheathing-board.  The  two  latter 
are  nailed  on  in  their  usual  state ;  but  if  paper  be  employed,  the  sheets 
are  first  dipped  in  a  mixture  of  melted  tar  and  pitch,  left  to  dry,  and 
Uien  nailed  on.  But  whether  these  interposed  layers  are  used  or  not, 
the  copper-sheets  are  put  on  in  a  pretty  uniform  plan.  The  sheets  are 
pierced  with  holes,  not  only  all  round  the  edges,  but  at  intervals  of 
three  or  four  inches  over  the  whole  surface.  Each  sheet  laps  about 
one  inch  over  the  adjoining  slieet,  and  is  fastened  to  the  ship  by  means 
of  flat-headed  nails,  made  of  the  same  metal  as  the  sheets.  Great  re- 
gularity is  observed  in  the  arrangement  of  the  sheets,  so  tliat  a  certain 
symmetry  of  appearance,  as  well  as  durability,  is  attained. 

llie  number  of  sheets  of  copper  required  for  a  large  ship  is  very 
considerahle.  Nearly  eight  thousand  square  feet  are  required  for  an 
East  Indiaman  of  a  thousand  tons  burden.  After  two  voyages  to  the 
East  Indies,  the  coppering  requires  to  be  renewed ;  and  the  old  copper 
is  found  to  have  lost  three  or  four  ounces  of  its  weight  in  the  square 
foot,  by  the  action  of  sea-water,  friction,  and  other  causes.  For  re- 
coppering  a  vessel,  the  ship  is  docked,  and  stages  or  platforms  built 
round  her  liull,  on  which  the  workmen  may  stand.  With  instruments 
adapted  to  the  purpose,  the  men  then  strip  the  old  copper  from  the 
ship's  bottom ;  and  it  is  sent  away  to  the  copper-works  to  be  again 
melted  up  into  a  useful  form.  The  surface  of  the  planking  being 
brought  tolerably  smooth,  and  prepared  in  one  or  other  of  the  ways 
alluded  to  above,  the  nailing  on  of  the  sheets  of  copper  proceeds  in 
the  same  way  as  for  a  new  vessel.  In  a  ship -yard  such  as  that  at 
Blackwall,  where  many  hands  are  employed,  and  the  general  arrange- 
ments are  on  a  complete  scale,  a  vessel  is  frequently  sent  out  of  dock 
thoroughly  new-coppered  within  two  days  of  the  time  when  she  en- 
tered it. 
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We  must  now  My  a  little  reipecting  the  saib  and  rigging  of  a  ship. 
There  ia  a  superintendent  either  engaged  in  ot  in  some  meaaurd  con- 
nected with  ship-yards,  called  the  *  ship's  husband,'  whose  office  is  of 
much  importance.  The  term  is  a  remarkable  one,  but  it  is  in  cha- 
racter with  the  general  tone  in  which  a  ahip  ie  regarded  by  thoas 
about  her.  A  ship,  in  the  eyes  of  a  seaman,  is  a  lady ;  there  ia  probably 
no  instance  in  which  an  inanimate  object  is  regarded  with  more  ad- 
miration— nay,  even  affection — than  a  gallant  and  well-fitted  sliip  is 
by  her  crew ;  and  a  landsman  may  perhaps  be  permitted  to  say  that 
there  are  few  more  worthy  of  it.  The  'ship's  husband'  is  one  who  ia 
well  acquainted  not  only  with  the  arrangement  and  forms  of  the  sails 
and  rigging,  but  with  the  general  details  of  seamanship,  and  with  the 
services  which  are  required  from  every  sail,  yard,  and  rope ;  and  hia 
office  is  to  see  that  Uie  ship — hia  bride — is  decked  out  with  all  the 
trappings  necessary  for  her  personal  appearance  and  for  her  future 
life  on  the  waters.  Although  the  two  facts,  that  sails  are  intended  for 
the  propulsion  of  a  ship  by  wind,  and  that  the  rigging  is  intended 
chiefly  for  the  management  of  these  sails,  may  appear  tolerably  simple, 
yet  the  judicious  arrangement  of  the  several  parts  is  a  matter  of  great 
intricacy,  and  requires  long  study  and  experience. 

The  rigging  of  a  ship,  which  is  generally  understood  to  imply  the 
whole  assemblage  of  ropes  with  which  she  is  fitted,  is  of  two  kinds, 
one  termed  the  itanding,  and  the  other  the  running  rigging.  The 
former  term  is  applied  to  all  the  shrouds,  stays,  back-stays,  and  other 
ropes  which  are  employed  to  maintain  the  masts  ana  bowsprit  in  their 
proper  position,  and  which  remain  pretty  nearly  in  a  constant  state, 
whether  the  ship  is  In  full  sail  or  all  the  sails  are  furled ;  the  latter 
term  is  applied  to  various  ropes  called  braces,  sheets,  tacks,  haliards, 
buntlines,  Ac,  which  are  attached  to  different  parts  of  the  masts,  yards, 
sails,  and  shrouds,  and  are  employed  principally  in  furling  and  un- 
furling the  sails  for  the  'purposes  of  navigation.  The  whole  of  this 
rigging  is  made  of  hempen  fibres,  more  or  less  saturated  with  tar. 
Those  pieces  of  cordage  which  are  devoted  to  the  management  of  the 
anchors  arc  termed  cablet;  those  which  are  employed  in  the  general 
operations  of  rigging,  and  are  more  than  an  inch  in  circumference, 
are  termed  ropet ;  while  cordage  of  smaller  dimensions  than  this  is 
generally  called  /uiei.  But  this  claasification  is  not  sufficient  for  the 
purposes  of  the  seaman ;  every  cable,  rope,  and  line  has  a  distinctive 
name  belonging  to  it,  according  to  the  place  where  or  the  purpose  for 
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which  it  is  applied.  The  hreast-rope,  the  davit-rope,  the  qaest-rope, 
the  heel-rope,  the  parral-rope,  the  how-lines,  clue-lines,  hunt-lines,  tow- 
lines,  leech-lines — however  unintelligihle  to  general  readers — are  as- 
sociated with  perfectly  definite  ideas  in  the  mind  of  a  seaman,  and  have 
a  regular  scale  of  dimensions. 

There  are,  we  helieve,  no  private  ship-huilding  firms  which  make 
their  own  cordage.  The  government  ^rards  have  ropewalks  for  this 
purpose ;  hut  in  other  cases  the  cordage  is  supplied  hy  rope-makers, 
who  confine  their  operations  solely  to  this  department.  The  cordage 
is  supplied  to  the  *  riggers,'  in  coils  and  handles  of  various  sizes,  com- 
prising the  necessary  lengths  of  all  the  different  kinds  of  rope  and  line. 
The  husiness  of  a  ship's-rigger  is  distinct  from  that  of  a  slup-huilder ; 
and  the  operations  may  or  may  not  he  carried  on  in  a  ship-huilding 
yard,  according  to  the  facilities  which  the  yard  presents,  and  to  other 
circumstances. 

But  wherever  the  rigging  may  he  carried  on,  the  operations  are 
always  nearly  alike.  The  rigging-house  is  a  place  provided  witli 
tackle  for  stretching  the  ropes,  and  with  the  necessary  instruments  for 
attaching  the  blocks,  rings,  &c.,  required  for  fixing  the  ropes  to  the 
ship,  and  for  managing  the  sails.  The  blocks  here  alluded  to  are  a 
kind  of  wheel  working  in  a  wooden  case,  round  the  circumference  of 
which  a  rope  is  passed  to  act  as  a  pulley.  They  are  sometimes  made 
in  the  *  mast-making  shop,  and  at  other  times  by  persons  who  follow 
that  line  of  business  only.  The  outer  case  or  *  shell '  of  a  block  is 
made  of  elm  or  ash,  and  after  being  rounded  somewhat  to  an  oval  form, 
various  perforations  are  made  through  it.  One  of  these  is  for  the 
reception  of  a  pin  or  spindle,  made  of  lignum-vitae,  or  some  other  hard 
wood,  or  of  iron ;  and  others  are  for  the  reception  of  the  wheels  or 
*  sheaves,'  which  vary  from  one  to  eight  in  number  in  each  block,  and 
which  are  made  of  lignum-vitae.  The  adjustment  of  the  ropes  to  these 
blocks,  to  iron  rings  and  hooks,  and  to  each  other,  devolves  upon  the 
rigger,  who  is  provided  with  instruments  for  cutting,  stretching,  bend- 
ing, and  tying  the  ropes  in  their  proper  places.  The  cordage  employed 
for  a  large  East  Indiaman  weighs  several  tons,  and  some  of  the  ropes 
are  four  inches  in  diameter :  the  bending  and  fixing  of  such  ropes  as 
these,  therefore,  require  powerful  implements.  Among  the  operations 
which  much  of  the  cordage  undergoes  before  it  is  taken  to  the  ship  is 
that  of  *  serving.'  This  consists  in  binding  a  smaller  rope  very  tightly 
round  it,  in  order  to  preserve  it  both  from  rotting  and  from  any  friction 
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to  wUch  it  maj  be  expoaed.  The  mibaUnce  thus  bound  round  the 
rope  IB  not  neceuuily  a  mode-rope  of  amaller  diameter,  but  ia  some- 
times formed  of  old  canvu,  mat,  plat,  hide,  or  •pun-Tarn,  according  to 
circumatance*.  All  theae  lubatances  leceire  the  common  name  of 
'  aerrice ;'  and  the  mode  of  proceeding  may  be  understood  by  a  de- 
scription of  the  proceaa  of '  aerring  *  a  rope  with  apun-yarn.  The  yam 
might  b^  simply  twisted  by  band  round  the  rope,  but  the  necessary 
tightness  and  compactness  would  not  be  thus  attained ;  and  a  mallet  is 
uKd  instead.  Th«  rope  being  stretched  out  horizontally,  a  man  pro- 
vided  with  a  mallet,  and  a  boy  holding  a  ball  of  spnn-yam,  stand  oppo- 


site to  each  other  at  two  or  three  feet  distance.  The  mallet,  which  has 
a  concave  groove  on  the  aide  opposite  to  the  handle,  ia  laid  on  the  rope, 
handle  uppermost  Two  or  three  turns  of  the  spun-yam  are  passed 
tightly  round  the  rope,  and  round  the  body  of  the  mallet;  and  while 
the  boy  passes  the  ball  of  yarn  continually  round  the  rope,  the  man,  at 
the  same  time,  and  in  the  same  direction,  winds  on  the  yam  by  means 
of  Ae  mallet,  whose  handle,  acting  as  a  lerer,  strains  every  tum  about 
the  rope  as  firmly  as  possible.  The  yam  then  appears  like  a  screw 
whose  threada  pass  almost  tnniTendy  round  flie  rope.  Fig.  4.  shows 
tite  poatioB  oeenpied  by  the  man  and  boy  while  '  serving '  a  rope. 
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While  describing  tbe  process  of  masting  a  vessel,  we  stated  tbat  it  is 
only  the  lower  masts  and  the  bowsprit  which  are  fitted  by  the  sheers, 
the  sheer4mlk,  or  the  masting-house.  The  upper  masts  are  not  drawn 
up  till  the  stage  in  the  proceedings  at  which  we  are  now  arrived.  The 
lower  masts  require  to  be  secured  by  shrouds,  &c.,  before  the  others 
are  adjusted  to  them,  so  that  the  raising  of  the  latter  takes  place  after 
the  rigging  of  the  ship  has  been  commenced.  We  have  stated  that  the 
topmast  surmounts  the  lower  mast,  and  that  the  topgallant-mast  sur- 
mounts both ;  but  the  masts  are  not  actually  joined  end  to  end,  in  the 
usual  sense  of  this  term.  A  few  feet  below  the  upper  end  of  the  lower 
mast,  a  kind  of  platform  is  erected,  on  which  the  topmast  rests,  a  little 
in  front  of  the  lower  mast,  so  that  the  two  do  not  actually  touch  in  any 
part  This  platform  is  called  the  *  top,'  and  is  supported  by  various 
timbers  termed  cross-trees  and  tressel-trees.  The  topmast  is  drawn  up 
to  its  place  by  means  of  tackle,  and  fixed  securely  to  the  platform,  as 
also  to  a  piece  of  timber  projecting  forwards  from  the  extreme  top  of 
the  lower  mast.  The  platform  serves  not  only  as  a  support  to  the  top- 
mast, but  also  as  a  place  of  attachment  for  the  shrouds  by  which  it  is 
upheld.  When  the  topmast  has  been  raised  and  properly  sec urt*d  in  its 
])lace,  the  topgallant-mast  is  similarly  raised,  and  adjusted  to  the  upper 
end  of  the  latter  ;  and  in  some  of  the  8hii)s  of  war  there  is  still  a  fourth 
mast,  of  very  slender  dimensions,  culled  the  topgallant-royal-mast, 
raised  highest  of  all ;  but  it  is  generally  a  mere  prolongation  of  the 
to})gallant-mast  above  the  rigging,  instead  of  being  a  separate  and  dis- 
tinct mast.  The  bowsprit  is,  like  the  mast,  provided  with  a  kind  of 
toj)mast  or  top-bowsprit,  by  which  its  effective  length  is  increased.  In 
this  manner  the  vessel  is  gradually  provided  with  all  her  masts  and 
yards ;  the  shrouds,  stays,  and  other  standing  rigging  being  adjusted 
to  their  ])lace8  at  the  same  time.  The  yards  too,  or  the  ponderous 
horizontal  spars  by  wliich  the  sails  are  held,  are  introduced  into  the 
vessel  one  l)y  one,  and  attached  to  the  masts  to  which  they  belong. 
Whoever  has  seen  a  representation  of  a  ship  with  her  sails  furled  must 
liave  remarked  the  vast  number  of  ropes  and  blocks  which  connect  the 
various  parts  of  the  masts  and  yards  together,  and  which  quite  baffle 
the  eye  in  an  attempt  to  single  them  out  one  from  another.  All  these 
ropes  have  certain  definite  oflSces  to  perform,  and  are  placed  in  their 
respective  positions  by  the  rigger. 

Meanwhile,  the  sail-makers  have  been  at  work,  preparing  their 
important  share  of  the  ship's   fittings.     We  stated,  while  giving  a 


A.  SECOND  DAY  AT  A  SHIP-rARD.  Ml 

general  dceciiption  af  the  diip-TBrd,  that  the  aul-loft  u  (ituated  near 
the  mouId-Ioft.  It  is  an  oblong  apartment,  iixty  or  seventj  feet  in 
length,  and  provided  with  tackle  for  Btretchiog  and  drawing  out  the 
ropes  which  are  sewn  to  the  edge*  of  the  nib.  Daring  the  principal 
part  of  the  operations,  the  sail-nukera  are  seated  on  stools,  of  which 
several  are  placed  in  different  parts  of  the  loft,  each  provided  with 
little  receptacles  for  the  tools  which  the  workman  requires. 

The  canvas  used  in  making  luls  is  a  very  stout  material,  woven, 
either  in  England  or  Scotland,  from  hemp  brought  from  Russia,  and 
purchased  in  the  fonn  of  rolls  called  'bolts,*  each  bolt  containing 
about  fortj  jaids  of  canvas,  twenty-four  inches  in  width.  There  are 
six  or  seven  different  qualities  of  canvas,  according  to  the  size  and 
position  of  the  sail  to  he  made;  and  each  quality  has  a  particular 
number  attached  to  it,  and  must  have  a  certain  weight  per  square  foot : 
thus,  in  the  Koyal  Navy,  a  bolt  of  No.  1  canvas,  containing  thirty-eight 
yards,  must  weigh  forty-four  pounds,  whereas  No,  7  weighs  only  about 
half  as  much;  the  intermediate  numbers  having  intermediate  weights. 
The  canvas,  though  woven  of  stoat  yam,  is  very  regular  and  uniform 
in  its  appearance,  and  of  a  tolerably  white  tint 

The  first  operation  is,  to  cut  up  a  sufficient  quantity  of  canvas  to 
make  a  sail ;  and  as  the  width  of  the  canvas,  whatever  be  its  quality, 
is  only  two  feet,  a  great  number  of  breadths  become  necessary.  The 
mainsail  of  an  East  Indiaman  contains  nearly  seven  hundred  yards  of 
canvas ;  while  the  whole  suit  of  sails  requires  as  much  as  nine  thousand 
yards.  Some  of  the  sails  are  nearly  rectangular,  some  triangular,  some 
of  the  edges  are  straight,  some  hollowed ;  and  the  foreman  has  to  pay 
especial  attention  to  these  circumstances  in  arranging  the  breadtlis  of 
canvas.  To  cut  a  piece  of  canvas  directly  across,  ihe  weft  or  cross- 
thread  is  taken  as  a  guide;  while  an  oblique  section  is  marked  out  by 
a  certain  deviation  from  the  direction  of  the  weft.  The  canvas  is  not 
cut  by  shears  or  scissors;  but  a  fold  being  made  in  the  required 
direction,  previously  marked  with  chalk  or  pencil,  two  men  hold  the 
two  ends  of  the  fold,  and  one  of  them  rips  up  the  canvas  with  a  sharp 

The  canvas  being  cut,  the  sail-makers  then  proceed  to  work  it  up. 
Their  labour  consists  not  only  in  seaming  up  the  numerous  breadths, 
so  as  to  give  the  reqoisite  dimensions  to  the  sail,  but  also  in  sewing  on 
rope,  called  '  bolt-rope,'  round  every  edge  of  every  bmI  :  were  the  sail 
not  strengthened  in  this  manner,  it  would  nnther  bear  the  strain  of  the 
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wind,  nor  fiuniib  bftsningi  far  tha  npM  bjr  wUdi  it  it  worked.     Tlw 

waaung  ind  Mwing  ua  eSKtod  widi  lugs  duTM-odad  naadlei,  of  MTCB 
or  eight  different  kindi,  whlcb  are  threaded  with  aewing-twine  made 
tot  die  porpoee,  and  baring  from  two  to  four  hondred  fathonu  to  the 
poondweigfab  Tha  ikona  of  twine,  prerioui  to  being  Died,  are  dipped 
into  a  trough  containing  malted  tar,  gieaae^  and  oil,  and  are  twiuad 
round  in  aueh  a  namwr  u  to  force  the  eoapoiition  coraplctalj  through 
the  twine,  and  to  expel  tha  luperfluoui  portion.  Tlte  twine,  when  dry, 
ia  wound  into  balla,  or  on  reela,  read;  for  the  workman. 

Ute  Mil-taaker,  teated  on  hia  low  (tool,  bolda  the  canraa  before  him 
in  a  eoDTenient  podtion  for  working.  On  hii  thumb  he  wean  a 
thumb-atall,  coiuiating  of  an  iron,  horn,  or  leathern  ferulo,  againat 
which  the  thrend  paaiw,  enabling  him  to  tighten  tha  atitdiea  without 
hurting  kia  thumb.  He  baa  also  a  little  contrivance  called  a  'palm,* 
conaiiting  of  a  flat  round  piece  of  iron,  diequered  or  gtoovad  on  iu 
•urtkce,  and  intended  to  act  aa  a  thimble :  it  ii  aewn  to  a  ^ecc  of 
leather,  which  enables  it  to  be  convenientlj  attached  to  the  pelm  of  the 
right  hand.  Th«  breadths  of  convai  are  joined  bj  ititchiDg  or '  team- 
ing,' the  stitches  having  a  degree  of  closeneis  well  agreed  upon  between 
muter  and  man,  and  such  as  to  include  rather  above  a  hundred  stitches 
in  a  yard  of  length.    The  seam  or  overlapping  is  from  an  inch  to  an 
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inch  and  a  half  in  width.  Beaidee  the  stitching  of  the  seams,  various 
pieces  of  canvaa  called  linings,  tablings,  and  Imnds  are  stitched  on  the 
sail  in  different  directions,  for  the  saJce  of  strengthening  it  at  those 
parts  which  are  most  liable  to  strain.  There  are  also  many  small  holes 
to  be  made  in  some  of  the  sails,  for  the  reception  of  short  pieces  of 
cordage  necassaij  in  roefiog  them. 

The  bolt-rope  which  is  bstened  to  the  edge  of  the  sails  is  carefully 
covered  before  it  is  used,  to  preserve  it  &om  ratting  :  it  is  first '  par- 
celled,' that  is,  encircled  with  narrow  pieces  of  old  canvas ;  then  well 
tarred ;  and  afterwards  *  served'  or  bound  round  with  a  close  coil  of 
spun-yam.  The  ropes  are  then  sewn  to  the  edges  of  the  sail  in  a  very 
careful  manner ;  arrangements  being  at  the  same  time  made  for  the 
formation  of  numerous  loops,  eyes,  and  other  mechanism  necessary 
for  the  subsequent  guidance  of  the  sail.  Different  parts  of  the  bolt- 
rope  receive  different  names  according  to  their  position :  that  which 
binds  the  bottom  edge  la  the  **  foot-rope ;"  at  the  top,  the  "  head-rope ;" 
at  the  sides,  the  "leech-rope." 

Thus  the  operation  of  the  sail-maker  proceeds,  until  the  whole  suit 
of  sails  for  a  ship,  generally  about  forty  in  number,  are  made.  So  well 
arranged  are  the  plans  by  which  the  eanvu  is  cut  for  the  sails,  that  not 
more  than  three  or  four  yards  are  actually  wasted  in  cutting  up  the 
nine  thousand  yards  for  a  large  ship- 
When  the  sails  are  finished,  they  are  adjusted  to  their  proper  places 
in  the  ship  by  means  of  the  ropes  which  govern  them.  The  anchors, 
the  colours,  the  interior  iitdngs  and  famitnre,  and  a  large  variety  of 
matters  which  we  cannot  even  enumerate,  being  also  completed — the 
lady,  in  fact,  being  decked  out  in  her  complete  attire — she  is  sent  out 
of  dock  on  the  bosom  of  the  waters,  where,  to  nse  the  language  of 
Canning,  she  lies  "majestically  reposing  on  her  own  shadow,"  tUl  the 
hour  of  sailing  arrives. 
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Our  next  visit,  like  the  preceding,  takes  us  to  the  East  end  of  the 
metropolis,  where  shipping  and  the  emblems  of  shipping  meet  the  eye 
on  every  side ;  where  the  shops  exhibit  those  multifarious  commodities 
necessary  for  the  fitting-up  of  a  ship,  or  the  fitting-out  of  the  "jolly 
tars,"  whose  castle  the  ship  is  to  be  ;  where  the  bustle  in  the  streets  is 
chiefly  the  bustle  connected  with  seafaring  people ;  and  where  the  very 
atmosphere  seems  to  tell  a  similar  tale. 

The  history  of  a  ship  is,  as  wc  have  just  seen,  a  complex  and  inte- 
resting one ;  and  even  that  of  a  rope  is  much  more  curious  than  many 
readers  or  observers  would  suppose.  This  invaluable  part  of  a  ship's 
fittings  is  associated  in  the  minds  of  some  with  the  idea  of  a  clumsy, 
dirty,  tarry  bundle  of  fibres,  roughly  twisted  together,  and  coated  with 
something  altogether  repugnant  to  the  delicate  fingers  of  the  West 
But  we  may  perhaps  be  able  to  show  that  a  large  measure  of  inventive 
ingenuity  has  been  displayed  in  the  arrangements  connected  with  the 
construction  of  a  rope,  and  tliat — as  in  many  an  analogous  case — a 
rough  exterior  envelopes  much  to  merit  our  attention. 

The  establishment  of  Sir  Joseph  Huddart  and  Co.,  at  Limehouse, 
which  we  liave  visited  for  our  present  object,  affords  great  facilities, 
not  only  for  this  purpose,  but  for  witnessing  the  manufacture  of  sail- 
cloth, to  which  we  may  also  devote  a  brief  notice. 

Those  who  are  not  acquainted  with  Limehouse  beyond  the  fact  that 
it  is  situated  somewhere  in  the  remote  East,  may  be  informed  that  it  is 
contiguous  to  the  Thames  at  the  North-west  extremity  of  the  Isle  of 
Dogs ;  and  even  of  those  who  do  know  the  spot,  some  may  perhaps  be 
ignorant  that  there  is  a  canal  extending  from  the  Thames  at  Limehouse 
to  the  River  Lea.  On  the  north  bank  of  this  canal  is  situated  the  fac- 
tory which  the  reader  is  about  to  visit.  The  canal  was  cut  seventy 
years  ago  at  the  expense  of  the  city  of  London,  to  form  a  short  com- 
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munication  between  the  upper  coune  of  the  river  Lea  and  the  Thames 
at  London,  by  avoiding  the  tortuous  windings  of  Bow  Creek,  and  of 
the  Thames  round  the  Isle  of  Dogs.  We  believe  it  has  not  been  a 
very  profitable  speculation ;  but  with  this  we  have  nothing  here  to  do. 
At  the  end  of  a  lane  a  few  hundred  feet  northward  of  Limehouse 
Church,  and  near  this  canal,  we  enter,  through  a  pair  of  folding  gates, 
the  premises  of  the  factory. 

The  first  object  to  be  seen  is  an  open  plot  of  ground,  bounded  on 
one  side  by  the  muddy  waters  of  this  almost-deserted  canal,  and  on  the 
other  by  buildings.  A  second  pair  of  entrance-gates  affords  access  to 
the  buildings,  which  consist  of  three  parallel  ranges,  separated  by  open 
courts.  The  left  of  these  ranges  is  a  long,  low,  open,  tile -roofed 
building,  used  principally  as  a  rigging-house.  In  the  central  and 
right-hand  ranges  are  the  various  apartments  in  which  the  manufacture 
is  carried  on,  and  which  are  very  numerous.  Those  nearest  the 
entrance  are  offices  and  warehouses  of  different  kinds.  In  one  long 
apartment,  full  of  little  floating  hempen  particles,  the  hatchelling,  or 
preparation  of  the  hemp,  is  being  carried  on.  In  another  is  the  boiler 
and  other  apparatus  connected  with  the  tarring  of  the  hempen  yam. 
In  a  separate  building  the  barrels  of  tar  are  deposited,  as  a  precaution- 
ary measure  in  case  of  fire.  In  one  room  are  two  beautiful  machines, 
hereafter  to  be  described,  for  making  the  earlier  forms  of  a  rope  with- 
out the  aid  of  a  rope-walk.  In  another,  iron-floored  and  fire-proof,  is 
an  elaborate  machine  for  making  flat-ropes. 

But  the  most  novel  part  of  a  rope-factory,  to  a  stranger,  is  the  appa- 
rently interminable  *  walk'  or  avenue  in  which  ropes  are  customarily 
made.  These  walks  far  exceed  in  length  the  workshops  of  most  other 
classes  of  artisans ;  they  are  from  six  to  twelve  hundred  feet  in  length, 
and  are  generally  covered  with  a  tiled  roof,  whether  or  not  they  are 
closed  at  the  sides.  At  the  factory  under  consideration  there  are  two 
of  these  avenues,  forming  the  northern  continuations  of  two  of  the 
ranges  of  building.  In  one  of  them,  boarded  on  one  side  and  open  on 
the  other,  the  early  process  of  rope-making  is  carried  on,  viz.,  that  in 
which  the  hempen  fibres  are  spun  into  yams.  In  the  other  the  ropes 
are  formed  from  the  smaller  elements  prepared  in  the  spinning-walk : 
this  walk,  like  the  other,  has  an  earthen  floor,  but  it  is  enclosed  on  both 
sides,  and  has  above  it  another  long  room  where  the  yams  are  pre- 
pared for  twisting.  Here  too  in  the  *  laying-walk,'  as  it  is  termed 
(laying  being  the  technical  term  for  what  we  should  call  the  making  or 
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twisting  of  a  rope),  we  maj  tee  a  little  railroad,  on  whidi  a  tntTelling 
engine  if  contimianj  employed  in  making  ropea. 

Besides  all  these  buildings,  which  relate  to  the  rope-manufiictare 
only,  there  are  those  connected  with  the  sail-cloth  manii&ctme.  First, 
there  is  a  building  detached  from  all  others,  and  provided  with  boilers, 
coppers,  presses,  and  other  apparatus,  where  the  flaxen  jans  are 
washed  and  prepared  for  the  weaver.  Next  to  this  is  a  large  open  field, 
between  the  rope-wallu  and  the  canal,  in  which  the  flax-jmms  are  hung 
up  on  poles  to  dry  and  bleach ;  and  near  this  an  artificiiJ  mound,  con- 
taining a  reservoir  of  water  for  the  use  of  the  whole  establishment 
Then  withindoors  is  a  large  and  busily  occu]^ed  apartment,  filled  with 
machines  for  winding  and  preparing  the  yams  for  the  weavers.  To  this 
succeeds  another  wherein  forty  power-looms  produce  such  a  .deafening 
cl%tter  as  somewhat  taxes  the  ear  of  one  who  is  unused  to  such  scenes 
of  bustle.  In  a  long  avenue  we  see  thirty  or  forty  hand-loom  weavers 
plying  the  shuttle  in  the  mode  which  is  now  so  often  superseded  by 
machinery,  but  which  is  still  conveniently  adopted  under  some  circum- 
stances. In  another  loom  is  a  calendering-machine,  to  give  the  finish- 
ing touch  to  the  woven  material. 

It  will  thus  be  seen  that  the  two  departments  of  the  establishment 
occupy  a  very  wide  area  of  ground,  and  a  nimierous  series  of  buildings. 
Let  us  next  endeavour  to  understand  the  nature  of  the  processes  going 
on ;  and  first  for  the 

Rope  Manufacture. 

The  material  for  nearly  all  our  cordage  comes  from  Russia.  Some 
is  imported  from  Manilla,  and  a  small  quantity,  we  believe,  from  other 
places ;  but  the  great  bulk  is  received  from  St.  Petersburg  and  the 
neighbouring  parts  of  the  Russian  dominions.  The  quantity  which 
reaches  England  from  that  country  is  immense.  In  the  eight  years 
from  1825  to  1832,  there  was,  on  an  average,  considerably  more  than 
a  million  poods  imported  annually — a  pood  being  a  Russian  weight,  of 
which  sixty-three  make  a  ton— or,  more  familiarly,  a  pood  is  about 
thirty -six  pounds  English.  The  value  of  the  hemp  imported  for 
our  manufactures  in  1839  amounted  to  more  than  six  hundred  thousand 
pounds. 

The  hemp  arrives  in  England  in  large  bundles,  which  are  separated 
at  the  roperies  into  smaller  portions;  or  rather,  this  separation  is 
effected  in  the  hold  of  the  vessels,  where  the  bundles,  weighing  nearly 
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a  ton  each,  are  aeparated  into  *headi'  or  'layers,'  each  containing 
ahont  twelve  or  fonrteen  ponnda  of  hemp.  The  teits  of  good  quality 
are,  that  the  fibres  thonld  be  long,  fine,  and  thin,  smooth  and  glossy  on 
the  surface,  free  fjrom  fragments  of  the  woody  fibre  of  the  hemp-plant, 
and  possessed  of  considerable  strength  and  tonghness. 

Before  the  rope-maker  can  begin  to  use  the  hempen  fibres,  it  is 
necessary  that  they  should  be  straight  and  parsllel,  free  from  dirt,  and 
reduced  as  nearly  as  may  be  to  an  equable  thickness.  To  effect  these 
preparations  the  hemp  ii  passed  through  a  process  which  is  termed 
*  heckling,'  or  *  hackling,'  or  *  hatchelling.'  There  seem  to  be  different 
modes  of  spelling  this  word  adopted  in  different  factories ;  for  writen 
on  the  subject  seem  to  have  adopted  that  particular  one  which  may  have 
been  in  use  at  the  establishment  which  they  yiiited;  and  we  shall  do 
the  same,  for  want  of  a  better  reason.  In  one  of  the  upper  rooms  of 
the  &ctory  a  number  of  men  are  stationed  in  a  row,  with  the  simple 
apparatus  for  hatehelling.  On  the  sur&ce  of  a  small  bench  before  him, 
each  hatcheller  has  a  series  of  extremely  sharp  steel  spikes,  seventy  or 
eighty  in  number,  inserted  point  upwards,  and  in  parallel  order :  this 
is  called  the  hatcheL  The  workman,  taking  a  '  head '  or  '  layer '  of 
hemp  in  his  hand,  strikes  it  on  the  points  of  the  hatchel,  and  draws  it 
between  the  spikes,  repeating  this  operation  several  times  with  each 
head. 

The  hempen  fibres  are  not  only  straightened  by  this  mode  of  pro- 
ceeding, but  the  thicker  ones  are  split  by  the  sharp  points  of  the  wires, 
and  all  the  loose  fragments  are  made  to  separate  and  fall  to  tlie  ground, 
Sometimes  the  hemp  is  moistened  with  a  little  whale-oil,  to  facilitate 
its  progress  through  a  hatchel ;  and  hatchels  of  finer  or  coarser  texture, 
that  is,  having  more  or  fewer  wires  in  a  given  space,  are  used  accord- 
ing to  the  kind  of  cordage  into  which  the  hemp  is  to  be  made.  The 
hatchelling-shop  presents  heaps  of  hemp,  some  hatchelled  and  some 
not,  lying  about  in  different  directions ;  and  the  air  of  the  room  is  loaded 
with  dusty  particles  of  hemp,  struck  out  from  the  heap  by  the  action 
of  the  hatchel. 

The  fibres  being  thus  straightened  and  prepared,  the  accumulation  of 
them  into  manufactured  cordagv  eommences.  It  is  sometimes  asked, 
'*  Why  should  the  fibres  be  twliled ;  why  not  bind  them  together  in  a 
straight  form?"  Their  limited  length  (three  or  four  feet)  is  the 
chief  reason  why  this  twisting  is  necessary.  If  the  fibres  were  of  suf- 
ficient length,  the  most  effectual  nukle  of  obtaining  their  united  strength 


Uf  BATS  AT  TBI  F  ACTOKIBI. 

WOiiU  be  to  U7  them  lide  Ij  M.9,  &ttaied  togethar  *t  intemla  eo  u 
to  form  a.  bundle  or  ikeln ;  but  u  tbe  fibree  etc  M.diort,  it  becomei 
neeeMuj,  in  nder  to  obtain  a  rope  of  greater  length  than  that  of  the 
fibres,  K)  to  twine  them  together  that  the  friction  between  and  among 
d>em  ahall  offer  an  effsetnal  renalanee  to  an^  one  of  them  being  drawn 
out  from  the  man.  The  manner  in  which  a  h^band  ii  formed  from 
■mall  Uadea  of  ha7  will  illiutrate  the  rtrength  which  thia  kind  of 
entanglement  impatti.  But  thia  ii  not  all :  the  entanglement  produced 
hf  twitting  the  fibres  not  onl7  enablea  the  rape-maker  to  produce 
cordage  of  any  derired  length,  but  alao,  bj  nuking  the  rope  Iwtd  and 
compact,  increaaea  ita  dnrabilitjr,  and  enable*  it  in  a  great  meaanre  to 
reaiit  the  penetration  of  water. 

i  The  fibres,  then,  are  twisted  ronnd  one  another  to  form  a  rope ;  bnt 
here  a  curioua  circumstance  presents  itself  for  notice.  We  never  see 
a  bnndle  of  fibres  simply  formed  into  one  twist :  for  a  lOpe  appears  to 
preeent  some  twists  in  the  left-handed  direction,  and  others  in  a  right ; 
and  also  it  appears  to  be  made  up  of  smaller  ropes.  Let  us  snaljse  a 
*  rope's  end,'  and  see  how  it  is  built  up.  We  have  here  a  representa- 
tion of  a  small  piece  of  cablet  (a  nautical  name  for  rope  formed  in  the 
same  manner  as,  although  much  smaller  than,  a  cable),  which   is  so 
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dissected  at  one  end  as  to  show  the  component  parts.  In  the  first  place 
we  have  the  cablet  itself  a,  presenting  the  appearance  with  which  most 
persons  are  familiar  who  have  ever  been  on  board  a  ship.  By  apply- 
ing a  little  force  to  this,  we  can  untwist  it,  and  it  then  presents  to  view 
three  smaller  ropes,  such  as  6,  the  powerful  aggregation  of  which  had 
formed  the  cablet  Each  of  these  is  known  technically  as  a  ^  hawser- 
laid  *  or  *  shroud-laid '  rope,  meaning  thereby  a  rope  formed  in  the 
same  manner  as  a  hawser,  or  a  shroud-rope.  Selecting  one  of  these 
three,  and  applying  a  force  to  untwist  it,  we  find  that  it  is  formed  of 
three  smaller  ropes,  such  as  c,  which  are  called  in  the  roperies  *  strands  ;* 
so  that  tliere  are  nine  of  these  strands  in  the  cablet.  Pursuing  our 
analysis  still  further,  by  untwisting  one  of  the  strands,  we  find  that  it 
is  composed  of  a  considerable  number  of  small  strings,  such  as  d,  all 
about  equal  in  thickness :  these  are  called  *  yams ;'  and  if  we  untwist 
one  of  the  yams,  we  arrive  finally  at  the  hempen  fibres  themselves, 
represented  at  e. 

It  thus  appears,  that  instead  of  twisting  many  hundreds  or  thousands 
of  hempen  fibres  one  round  another,  there  are  successive  groups  formed, 
each  one  augmenting  the  thickness  of  the  rope  previously  produced : 
thus  many  fibres  are  spun  into  a  ycarn^  many  yams  into  a  strand j  three 
strands  into*a  rope^  and  three  of  these  latter  into  a  cable  or  cablet. 
Now  for  the  reason  of  this.  If  a  cable  were  formed  at  once  of  the  in- 
dividual yams,  twisted  one  round  another,  the  outer  layer  would  be 
necessarily  exposed  to  more  stress  than  the  internal  yams,  since  the 
latter  lie  at  less  distances  from  the  centre  of  the  rope.  When  twisted 
together,  the  outer  yams  would  form  a  spiral  of  a  number  of  turns 
round  the  included  yams,  being  thereby  much  shortened ;  whilst  the 
inner  yarns  would  take  only  the  same  number  of  turns  round  a  reduced 
axis,  being  thereby  less  shortened  than  the  former;  from  whence  it 
would  follow  that  the  outer  yams  only  would  be  in  full  tension,  while 
those  within  would  be  more  or  less  coiled  up  according  to  their  proxi- 
mity to  the  centre  of  the  rope.  The  ultimate  result  would  be,  tliat 
the  outer  yarns  would  break  long  before  the  inner  ones  had  home  their 
fair  share  of  the  strain  to  which  the  rope  might  be  exposed.  It  is  pro- 
bable that  in  the  primitive  times  of  rope-making  this  rude  method  was 
adopted,  and  that  it  was  gradually  abandoned  when  the  makers  found 
that  the  yams  would  bear  more  equally  by  building  up  the  rope  as  it 
were  piecemeal,  and  giving  to  each  successive  accumulation  a  twist  in 
a  direction  contrary  to  that  of  its  component  parts. 

x3 
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He  rope,  thtn,  ii  raait  at  atmnl  iBeceaBV*  itigM^  the  firat  of 
which  ia  the  '  ■pinning  *  into  jan.  At  one  Mid  of  the  long  mpe-walk 
is  »  wheel,  three  or  four  feet  in  diu&eter,  round  which  a  b«Dd  pMee* 
in  such  a  numter  u  to  gire  lotatioD  to  a  nnaber  ot  raoall  booki  or 
whirla  diipoeed  ronnd  a  aMiucircuUr  fiane  abore  die  wkeeL  Tbeae 
hooks  are  fixiin  eight  to  twelre  in  number,  and  are  each  sdapted  ftr 
the  spinning  of  one  jarn.  The  spinners  adrHtce,  general!  j  in  sets  of 
foor  at  a  .time^  to  the  wheel,  uid  commence  that  operation  which, 
however  simple,  is  often  inexplicable  to  a  bj-stander,  and  which  we 
hare  here  sketched.    Each  sjonDer  bsa  a  bimffle  of  hatdifUed  hemp 
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round  hb  waist,  ihe  double,  or  'bight,'  being  in  front,  and  the  ends 
crossing  each  other  behind.  With  hb  left  hand  he  draws  out  a  few 
fibres,  and  fastens  them  on  one  of  the  hooks.  With  his  right,  which 
holds  a  piece  of  thick  woollen  cloth,  he  grasps  these  fibres.  A  msn 
then  turns  the  wheel,  and  the  spinner  walks  backwards.  It  ia  curious 
to  observe  the  effect  of  this  double  movement.  The  man  draws  out 
more  and  more  fibrm  from  his  bundle  as  he  recedes;  and  the  twist 
which  is  given  to  these  by  the  rotation  of  the  hook  makes  each  length 
of  fibre  entangle  among  or  cling  to  those  previously  drawn  out,  while 
the  pressure  of  the  right  hand  regulates  the  hardness  or  closeness  of 
the  twist.      A  little  consideration  will  show  that  the  rate  at  wliicb  the 
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spinner  walks  bftckwards,  the  rapidity  at  wbich  the  hook  rotates,  and 
the  number  of  fibres  drawn  out  by  eadi  morement  of  the  left  hand,  are 
all  concerned  in  determiniag  the  thickness  of  the  yam  produced.  The 
men  by  long  practice  are  enabled  so  to  proportion  their  movements  as 
to  produce  any  given  length  of  yam  from  a  given  weight  of  hemp. 

In  this  way  the  spimMors  contiaiie  to  wcMrk  for  hours  together,  walk- 
ing backwards  while  they  are  spuming  the  yarn,  and  forward  while 
the  yam  is  being  wound  on  a  reel.  Akmg  the  whole  length  of  the 
*  walk '  there  are  at  intervals  trawrverse  beams  overhead,  into  which 
hooks  are  driven;  and  on  these  hooks  the  yams  are  suspended  when  it 
is  necessary  to  prevent  them  from  trailing  on  the  ground.  Each  spin- 
ner can  make  about  a  thousand  feet  of  yam  in  twelve  minutes.  The 
number  of  fibres  forming  each  yam  is  never  reckoned  among  the  rope- 
makers'  calculations;  but  the  yam  is  estimated  by  the  weight  of 
hemp  contained  in  a  given  length :  thus,  a  rope  three  inches  in  cir- 
cumference being  taken  as  a  standard,  and  this  divided  into  three 
strands,  the  yams  are  numbered  18,  20,  2&,  30,  or  40^  according  to 
the  number  required  to  farm  one  of  these  strands,  and  each  of  these  has 
a  definite  weight  for  a  given  length.  Taking  as  an  example  a  three- 
inch  rope,  of  which  each  strand  is  to  contain  twenty  yams^  one  hundred 
and  sixty  fathoms  (nine  hundred  aikl  six^  feet)  of  the  yam  must 
weigh  three  pounds  and  a  half.  All  these  are  matters  which  the  fingers 
of  the  spinner  regulate  almost  intuitively :  he  does  not  stop  to  work 
out  '  multiplication  sums,'  but  produces  a  ^  No.  20'  or  a  *  No.  25 '  yam 
by  manipulative  adjustmentSy  of  whidi  he  hiwsslf  could  probably  give 
Yerj  little  explanation. 

We  may  mention  here  that  nearly  all  the  ginning  and  twisting  con^ 
cemed  in  rope-making  are  or  have  been  more  or  less  effected  by  ma- 
chinery in  different  £ftctories :  but  in  principle  the  result  is  precisely 
the  same  whether  the  hooks  be  made  to  rotate  by  a  hand-winch  or  by 
a  steam-engine  applied  to  a  larger  apparatus  >  and  we  have  therefore 
spoken  of  the  spinning  in  its  simplest  and  most  easily  understood  form^ 
When  a  *  spinning^walk '  is  in  full  operation,  there  are  twelve  spinners 
at  different  parts  of  its  length,  in  three  groups,,  each  group  being  dis- 
tant three  or  four  hundred  feet  from  the  next  adjoining^  and  all  the 
twelve  hooks  or  whirls  of  the  wheel  being  engaged  at  once.  As  the 
yams  are  twisted,  they  are  wound  in  large  bundles  upon  reels,  each 
wheel  containing  about  two  hundred  and  fifty  pounds  of  yam. 

We  must  next  iqieak  of  a  distaiction  between  *  white-rope '  and 
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*  tarred-rope.'  When  a  rope  is  to  be  used  in  the  open  air,  but  under 
cover,  it  is  left  in  the  '  white '  state ;  that  is,  it  is  not  coated  with  tar 
or  any  other  substance.  But  when  it  is  exposed  to  the  action  of  water, 
a  coating  of  some  composition  is  found  necessary  to  enable  the  hemp 
to  resist  the  rotting  influence  of  the  water,  and  tar  is  the  substance  al- 
most universally  used  for  this  purpose.  As  regards  actual  strength,  an 
untarred  rope  is  the  stronger  of  the  two ;  but  this  is  more  than  counter- 
balanced by  the  action  of  water  on  the  hempen  fibre.  Propositions  have 
at  several  times  been  made  to  substitute  for  tar  some  other  composition ; 
but  we  have  here  only  to  speak  of  the  method  actually  employed. 

•  The  hemp  is  tarred  (if  tarred  at  all)  after  it  has  been  spun  into  yam, 
but  before  the  yams  are  twisted  into  strands.  The  reels  of  yam  are 
first  *  warped '  into  a  *  haul,'  that  is,  the  yams  are  unwound  from  the 
reel,  stretched  out  straight  and  parallel,  and  assembled  together  in  a 
lurge  group  called  a  ^  haul.'  This  haul  frequently  consists  of  between 
three  and  four  hundred  yams,  each  a  hundred  yards  in  length ;  and  in 
this  state  the  hemp  is  tarred.  In  one  of  the  buildings  of  the  factory  is 
a  huge  copper  for  containing  melted  tar.  The  haul  dips  into  the  tar 
(which  is  heated  to  a  temperature  found  to  be  the  best  for  penetrating 
to  the  heart  of  every  yam),  and  is  then  dragged  through  a  grip  or 
gauge,  which  compresses  the  yams  so  much  as  to  force  the  tar  into 
every  part  of  the  haul,  and  at  the  same  time  squeeze  out  the  super- 
fluous portion.  By  the  aid  of  a  capstan  the  haul  is  drawn  gradually 
forward,  until  the  whole  has  passed  through  the  tar-kettle. 

The  tarred  haul  then  passes  into  an  upper  building  of  the  factory, 
called  the  *  winding-loft,'  where  it  is  wound,  by  the  aid  of  a  simple 
but  ingenious  machine,  upon  bobbins  about  a  foot  high,  each  bobbin 
being  made  to  contain  about  twenty  pounds  of  yam. 

The  state  to  which  we  have  now  traced  our  rope  is  that  of  a  yam,  say 
one-sixth  or  one-eighth  of  an  inch  in  diameter,  rough,  somewhat  un- 
even, and  of  a  brown  colour.  This  yarn  we  have  next  to  trace  into 
the  form  of  a  *  strand.'  As  the  thickness  of  yarns  is  classified  accord- 
ing to  the  number  of  them  required  for  a  three-inch  rope,  so  does  the 
number  of  yarns  combined  to  form  a  strand  depend  altogether  on  the 
thickness  of  rope  to  be  formed.  It  is  this  which  fomis  the  chief  point 
of  difference  between  different  ropes,  for  the  yams  do  not  vary  very 
greatly  in  thickness.  In  the  piece  of  cablet  of  which  we  have  given  a 
sketch  there  are  only  seven  or  eight  yarns  in  a  strand :  in  a  cable 
twelve  inches  in  circumference  there  are  eighty  yams  to  a  strand ;  and 
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in  the  very  largest  rope-cabl««  ever  used  in  the  nvrj,  three  hundred  and 
■ixty.  But  whatever  be  the  number,  whether  u  few  as  seven  or  u 
manj  ta  three  hundred  and  aiztjr,  the^  are  all  twisted  uniformly  one 
around  another  to  form  a  strand.  It  may  be  convenient  to  bear  in  mind 
that  when  the  size  of  a  rope  is  mentioned  in  inches,  it  invariably  relates 
to  the  eircumferenee,  and  not  to  the  diameUr :  thus,  a  first-rate  cable  of 
twenty  five-inches  is  about  eight  inches  in  diameter,  the  larger  mea- 
surement referring  to  the  circumference. 

Here  we  have  to  speak  of  one  of  the  improvements  effected  by  the 
late  GapL  Huddart.  When  the  number  of  yams  in  a  Btrand  is  very 
great,  a  difficulty  occurs  to  which  we  have  before  alluded,  viz.,  the  un- 
equal strain  upon  the  external  and  internal  parts.  About  the  begin- 
ning of  the  present  century  Capt.  Huddart  showed  that,  in  order  to 
equalize  the  strain,  the  outer  yams  of  every  strand  ought  to  be  some- 
what longer  than  the  inner,  to  compensate  for  the  greater  circumfer- 
ence round  which  they  have  to  turn.  He  had  previously  been  an  offi- 
cer in  the  East  India  Company's  service :  but  he  embarked  in  tlie  un- 
dertaking of  rope-making  chiefly  with  a  view  to  put  in  practice  certain 
improvements  which  his  inventive  ingenui^liad  devised;  and  he  thus 
laid  the  foundation  of  the  eminent  firm  which  bears  his  name. 

Without  detailing  the  various  steps  by  which  improvements  were  in- 
troduced, we  will  at  once  proceed  to  the  beautiful  machine  represented 
in  our  frontispiece.  In  a  skeleton  frame  at  one  side  of  the  room  are  a 
great  number  of  '  bobbin*,'  each  loaded  with  yam  ready  for  being 
formed  into  a  strand,  and  each  being  poised  on  a  pivot  so  as  to  rotate 
with  facility.  The  ends  of  all  these  yams,  which  may  be  twenty,  tifty, 
eighty,  in  number,  are  made  to  pass  through  an  equal  number  of  small 
holes  in  a  convex  plate  attached  to  the  central  machine,  and  then  com- 
bined into  one  close  group.  This  group  next  passes  through  a  tube, 
whose  diameter  is  such  as  to  compress  the  yams  into  close  contact; 
and  lastly,  is  wound  on  a  large  reel  attached  to  the  machine.  Mean- 
while the  twist  is  given  to  the  strand  by  a  remarkable  arrangement 
The  whole  of  the  mechanism,  from  the  tube  to  the  reel,  rotates  round 
a  horizontal  axis,  and  in  so  doing  imparts  a  twist  to  the  strand  which 
is  passing  round  the  various  wheels.  The  different  adjustments  are 
very  beauUful.  In  the  first  place  each  bobbin,  rotating  separately  on 
its  axis  gives  off  just  as  much  yam  as  tlie  strand  requires ;  so  that  all 
become  equally  strained,  by  the  outer  yams  being  somewhat  longer 
Hmq  the  inner.    T^ea  the  arrangement  of  fte  holes  in  the  plate,  and 
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of  the  tttbe,  bring  aU  the  jiriM  to  their  proper  poeitioii  in  the  straDd; 
and  Ustljy  by  dwnging  the  wheels  in  the  machine,  the  atrand  becomes 
more  or  leaa  hard,  hj  twisting  at  a  more  or  leas  acute  angle.  If  the 
strand  be  drawn  more  swiftly  throngh  while  the  maclune  is  revolving 
with  a  given  velocity,  the  intensity  or  closeness  of  the  twist  is  dimi- 
nished ;  if  less  swifUy,  then  the  twist  is  increased.  The  system  for  at- 
taining any  required  intensity  of  twist  is  called  the  *  register,'  in  rela- 
tion to  the  means  for  determining  the  exact  degree  of  twist  in  the 
strand ;  and  hence  the  whole  process  has  come  to  be  termed,  in  the 
technical  language  of  the  factory,  re^iermg. 

A  registered  strand,  or  the  strand  produced  by  twisting  the  yams 
together  by  this  machine,  is  a  smooth  uniform  piece  of  c<»dage,  all 
the  yams  twisting  round  in  one  direction,  and  aU  eontributii^  equally 
to  the  strength  of  the  whole.  Its  thickness  varies  according  to  the 
purpose  for  which  it  is  intended^  Thus  a  strand  for  a  twelve-inch 
cable  contains  eighty  yams,  and  is  about  an  inch  in  diaoMter  ^  while 
that  for  a  smaller  rope  would  be  proportionally  thinner.  The  nature 
of  this  machine  is  such  that  it  can  produce  an  endless  strand;  for  if 
new  bobbins  are  placed  on  the  frame  as  fast  as  the  old  ones  are  ex- 
hausted, and  if  the  strand  is  removed  from  the  reel  as  fast  as  made, 
the  machine,  worked  as  it  is  by  a  steam-engine,  may  continuously  add 
to  tlie  length  of  the  strand. 

There  is  another  registering-machine  of  a  larger  size  in  the  same 
building,  for  producing  strands  of  greater  diameter.  There  is  also,  in 
that  part  of  the  factory  called  the  '  laying-walk,'  a  curious  travelling- 
engine,  which  twists  the  strands  of  small  diameter.  At  one  end  of 
this  walk  is  a  bobbin-frame,  similar  in  principle  to  the  one  before 
noticed,  and  from  this  the  several  yams  proceed  through  a  perforated 
plate,  as  in  the  other  instance ;  but  instead  of  being  twisted  by  a 
machine  which  revolves  on  its  own  axis,  the  yams  are  fastened  to  re- 
volving hooks  attached  to  a  travelling-carriage,  which  moves  on  a 
railway  farther  and  farther  from  the  bobbin-frame  as  the  strand  be- 
comes more  and  more  lengthened.  The  railway  extends  probably  a 
thousand  feet  in  length ;  and  the  machine,  which  is  about  a  yard  long, 
travels  from  end  to  end  of  this  railway  in  about  half  an  hour,  setting 
in  rotation  the  hooks  to  which  the  yarns  are  attached. 

It  is  not  easy  for  a  stranger  at  first  to  understand  the  technicalities 
of  a  ropery,  for  though  the  word  *  twisting '  would  express  tlie  whole 
succession  of  steps,  yet  we  hear  of  '  spinning '  when  the  fibres  are 
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twisted  into  a  Tun,  'registering '  when  Hit  jtma  are  twiated  into  ■ 
■tnmd,  and  'laying'  when  the  stnods  ne  twisted  into  a  rope.  We 
must  Accmtom  amelves  to  the  last  of  these  terms  in  attending  to  the 
ivocess  Bezt  to  b«  described. 

In  the  'lapn^walk'  a  lerolving  wheel,  placed  near  one  end,  if 
provided  with  hoolu,  w^iereon  the  three  stnnds  to  form  a  rope  are 
fixed  (fowr  heing  sometimes  the  nuaber,  but  generall;  three).  These 
hooks  are  made  to  rotate  bf  axyj  of  the  usual  methods,  such  u  taming 
a  hand-winch  eoniteeted  with  a  wheel  iriiich  acts  on  all  the  hooka,  or 
bringing  atesm-power  into  action,  both  tiiese  methods  being  emplojed 
at  the  &etoi7  whidi  is  engaging  oar  attentioD.  At  the  other  end  of 
the  walk  all  the  strsnds  are  fastened  to  one  hook,  which  revolves  in 
an  opposite  direetion  to  the  others;  and  it  is  easy  to  conceive  that 
this  dofiUe  movenent  would  twist  all  the  three  strands  round  each 
other.  Bat  it  is  equally  easy  to  see  that  this  twisting  wonld  be  very 
unequal,  unlesB  other  appendages  be  empl<rfed ;  since  the  twist  would 
be  more  ctose  at  hard  near  the  enda  than  at  the  middle. 

Fig.  4.  represenia  tb*  singular  coDtrivance  for  equalising  the  hard- 
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ness  of  the  twist  or  *  lay.'  A  conical  or  sugar-loaf-shaped  piece  of 
wood,  called  a  '  top,'  is  inserted  between  the  three  strands,  grooves 
being  cut  in  the  anr&ee  of  the  top  fiv  their  reception.  This  top,  thus 
placed,  preveMs  Hhs  atnmda  firom  twirting  until  they  reach  a  certun 
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point;  while  a  man,  stationed  immediately  behind,  compreMes  the 
rope  by  a  simple  piece  of  apparatus,  and  causes  the  twist  to  become 
hs^  and  firm.  The  top,  as  the  rope  closes  behind  it,  is  slowly  urged 
on  from  one  end  to  the  other :  if  small,  it  is  managed  by  a  *  top-man,' 
but  if  large,  it  is  supported  on  a  carriage,  as  in  Fig.  4.  No  difference 
exists  in  the  making  of  a  larger  or  a  smaller  rope,  so  far  as  principle 
is  concerned :  the  three  strands  are  twisted  round  each  other  in  the 
same  manner,  by  apparatus  more  or  less  powerful,  according  to  the 
size  of  the  rope.  As  it  is  a  natural  consequence  of  the  twisting  pro- 
cess that  the  rope  should  gradually  shorten  as  it  is  formed,  provision 
is  made  for  this  shortening  in  the  arrangement  of  the  apparatus  The 
wheel  to  which  the  three  strands  are  fixed,  on  three  separate  hooks,  is 
a  fixture  at  one  end  of  the  *  walk ;'  but  the  other  end  of  the  strands  is 
ftstened  to  a  moveable  sledge,  which  is  so  weighted  as  to  travel  gra- 
dually up  the  walk,  just  as  fast  as  the  rope  diminishes  in  length. 

A  rope  thus  formed  from  three  strands  is  the  kind  which  most  com- 
monly meets  our  notice  on  land,  and  is  technically  known  as  '  hawser- 
rope,'  or  *  shroud-rope.'  From  three  such  ropes  a  cable,  or  cablet,  is 
formed  in  precisely  the  same  manner ;  the  three  being  fixed  to  three 
revolving  hooks  at  one  end,  and  one  at  the  other ;  and  a  travelling 
'top  *  being  used  to  regulate  and  harden  the  twist  It  may  be  well  to 
remark,  that  ropes  as  ordinarily  formed,  that  is,  with  three  strands,  do 
not  require  a  *  heart,'  or  central  strand,  because  the  angles  formed  by  the 
union  of  the  three  cylindrical  strands  are  such  that  the  pressure,  in  tlie 
operation  of  laying  or  closing  the  rope,  causes  the  strands  to  fill  up 
the  central  space  completely ;  but  when  the  number  of  strands  exceeds 
three,  a  *  heart'  is  essential  to  keep  them  equidistant  from  the  axis  of 
the  rope,  and  to  fill  up  the  vacancy  that  would  otherwise  be  left  by 
their  not  meeting  in  the  centre.  The  heart,  however,  does  not  add  pro- 
portionate strength  to  tlie  rope,  since  its  fibres,  being  straighter  than 
those  of  the  outer  strand?,  yield  in  a  different  degree. 

All  arrangements,  such  as  the  above,  produce  ropes  of  a  definite 
length,  viz.,  the  length  of  the  rope-walk.  But  some  machines  have 
been  constructed  for  '  laying'  endless  ropes,  that  is,  not  only  effecting 
all  this  twisting  and  hardening  by  steam-power,  but  continuing  the 
process  to  any  required  extent.  For  example,  in  the  warehouse  of  the 
factory  we  saw  a  rope,  about  eight  inches  in  circumference,  and  a 
mile  and  a  quarter  in  length,  which  had  been  made  by  such  a  machine. 

Of  these  machines  a  magnificent  series,  constructed  by  the  late 
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Captain  Huddart,  now  occupy  a  place  in  Her  Majesty's  Dock-yard  at 
Deptford  :  they  are  for  *  laying '  cables  of  the  largest  dimensions.  It 
is  worthy  of  notice,  however,  in  connection  with  these  details,  that  iron 
chain-cables  are  now  superseding  hempen  cables  of  large  size;  the 
latter  being  at  the  present  day  seldom  made  more  than  twelve  inches 
in  circumference,  except  for  Her  Majesty's  Navy.  Captain  Huddart's 
cable-laying  machines  have  attracted  much  attention,  from  the  beauty 
of  their  construction.  Three  or  four  years  ago  the  Institute  of  Civil 
Engineers  gave  '*  Telford  medals"  to  two  draughtsmen  who  exe- 
cuted drawings  of  the  whole  of  the  machinery. 

One  of  the  upper  buildings  of  the  factory  contains  a  powerful  and 
curious  machine  for  making  flat  ropes.  These  are  ropes  useful  in 
mining  operations,  and  consist  of  three  or  four  well-made  round  ropes 
stitched  together  side  by  side.  The  operation  of  making  these  is 
simply  a  gigantic  kind  of  thread-and-needle  work ;  yet  the  force  re- 
quired renders  the  employment  of  a  complicated  machine  necessary. 
Supposing  four  round  ropes  are  to  form  the  flat  rope,  four  reels  are  so 
placed  that  the  ropes  can  unwind  from  them  with  facility,  and  pass 
side  by  side  through  a  steam-heated  box,  where  the  tar  becomes  a  little 
softened,  and  the  ropes  more  easily  worked.  They  next  pass  through 
a  groove  or  a  recess  closed  in  tightly  at  top,  bottom,  and  sides,  except 
holes  at  the  sides  to  admit  the  needles.  A  piercer,  formed  of  a  sharp- 
pointed  rod  of  steel,  probably  a  foot  long  and  half  an  inch  thick,  is 
then  forced  entirely  through  the  whole  of  four  ropes,  by  a  leverage  of 
enormous  power ;  and  a  man  immediately  afterward  passes  a  needle  and 
thread  through  the  whole.  When  we  say  that  this  thread  is  a  hempen- 
yam  sometimes  half  an  inch  in  thickness,  it  will  be  readily  conceived 
that  the  hole  for  its  reception  is  a  tolerably  large  one,  and  that  no  little 
force  is  required  in  drawing  the  thread  tight.  Two  steel  piercers  are 
employed  in  succession,  one  on  either  edge  of  the  rope,  making 
diagonal  holes  through  the  four  ropes ;  and  two  men,  provided  with 
needles  and  thread,  pass  the  latter  through  the  holes  as  fast  as  the 
piercers  make  them.  There  is  mechanism  at  one  end  of  the  apparatus 
for  drawing  the  rope  forwards  as  fast  as  it  is  sewn.  A  small  part  of 
the  arrangement,  connected  with  the  more  immediate  insertion  of  the 
needles,  is  shown  in  the  cut  in  the  next  page. 

The  difference  between  the  varieties  of  cordage  called  twine^  cord^ 
drmg^  rope^  &c.,  is  chiefly  matter  of  detail,  the  actual  formation  by 
twisting  being  nearly  the  same  in  alL     The  finer  and  lighter  kinds  of 
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twine  are  made  of  flax,  other*  of  fine  hemp  more  carefully  heckled 
than  tliat  for  larger  rope.  The  spinning  here  takes  the  place  of  aub- 
■equent  proceeacs  in  llie  rope- man u&cture,  for  there  is  no  '  regigterlng' 
or  '  layinn'  in  fine  twine.  Generally  speaking,  the  twine  and  small 
cord  manufacture  is,  we  btlieve,  carried  on  only  to  a  Hmiied  extent  by 
the  firms  which  make  the  large  ropea  for  shipping ;  and  it  present*  no 
market!  feature  calling  for  our  attention  here. 

Let  na  next  take  a  rapid  glance  at  the 

Sail-Cloth  Manupactuke. 

This  department  so  far  beara  an  analogy  to  that  of  the  rope-manu- 
facture, that  vegetable  fibres  constitute  the  material  of  manufacture  in 
both,  and  that  these  fibres  are  spnn  into  a  thread  or  yam  at  an  early 
stage  in  eacli  manufacture.  But  beyond  this  point  analogy  ceaaea. 
Sail-cloth  is  the  stoutest,  the  strongest,  and  the  most  dni^ble  of  all 
varieties  of  Jtax  fabrics.  It  ia  in  fact  a  linen,  so  far  as  linen  is  a 
generic  name  for  woven  flai ;  but  canvas  is  a  more  usual  name.  The 
powerful  strain  which  the  sails  of  a  large  ship  are  required  to  bear 
renders  necessary  the  employment  of  welUspun  flax  and  well-woTen 
yarns  in  the  production  of  the  cloth  from  whence  they  are  made.  In 
the  Royal  Dock-yards  the  quality  of  the  sail-cloth  is  closely  attended 
to ;  and  there  is  equal  attention  paid  to  the  subject  in  the  East  India 
Company's  shipping.  In  the  merchant -service  generally  the  quality 
is  more  or  less  excellent,  according  to  circumstances ;  and  any  one  wbo 
has  glanced  at  the  shipping  below  London  Bridge  will  not  &il  to  hare 
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remarked  the  strange  medley  of  saiU  wbicb  the  lower  classes  of  vessels 
display. 

Why  it  is  that  sails  are  not  made  of  broad  canyas,  of  a  width  some- 
what analogous  to  that  now  employed  hy  the  floor-cloth  manu- 
facturers, we  do  not  know ;  but  the  fact  is  that  sail-cloth  is  woven  only 
to  a  width  of  about  two  feet ;  so  that  a  large  number  of  joins  is  re- 
quired for  a  large  sail.  It  is  not  improbable  that  a  greater  waste  of 
material  would  occur  in  cutting  a  sail  from  broad  canvas  than  from 
that  of  narrower  width,  in  consequence  of  the  curved  and  inclined 
edges  of  the  sails.  Be  that  as  it  may,  the  custom  seems  to  have 
been  of  long  standing  and  general  application,  and  as  such  we  must 
view  it. 

The  flax  for  making  sail-cloth  is  not  spun  into  yam  in  London : 
this  process  is  effected  in  the  flax-manufacturing  districts  in  Scotland, 
from  whence  the  yam  is  purchased  for  the  London  market.  The  yam 
comes  to  the  factory  in  large  bundles,  made  up  of  smaller  hanks  [or 
skeins.  It  is  of  a  light-brownish  colour,  and  has  to  undergo  a  washing 
and  partial  bleaching  process  before  it  is  used  for  sail-cloth.  For  this 
purpose  the  bundles  are  taken  to  the  *  bucking-house,'  a  building  pro- 
vided with  various  coppers,  boilers,  and  large  steeping-vessels.  The 
yam  is  thrown,  in  the  first  place,  into  hot  alkaline  liquor,  composed  of 
potash  or  pearlash  in  hot  water,  and  there  steeped  for  some  time. 
From  thence  it  is  removed  to  a  receptacle  called  a  ^  splash-mill,'  some- 
what resembling  a  fulling-mill,  where  it  is  beaten  and  worked  about 
to  free  it  from  impurities.  To  this  succeeds  a  thorough  rinsing  or 
washing  in  a  stream  of  ranning  water.  The  water  thus  imbibed  by  the 
yam  is  next  squeezed  out  by  an  hydraulic  preM ;  the  yam  being  put 
into  a  box,  and  pressure  being  there  exerted  on  it,  by  which  almost 
every  semblance  of  moisture  is  expelled.  But  all  this  is  merely  pre- 
paratory: for  the  yam  is  next  subjected  to  a  five-hours'  boiling 
process,  in  a  copper  containing  alkaline  liquor.  All  these  operations 
are,  as  may  be  supposed,  very  wet,  and  not  very  cleanly ;  so  that  the 
*  bucking-house '  is  the  least  attractive  part  of  the  fisictory. 

When  all  that  alkaline  liquor  can  remove  is  thus  removed  from  the 
liemp,  the  skeins  or  hanks  are  hung  out  in  the  open  air  for  several 
days  to  dry,  and — ^m  the  act  of  drying — ^to  bleach.  The  *  bleach-field,' 
as  viewed  from  the  summit  of  the  reservoir,  has  a  singular  appearance. 
A  series  of  upright  jxwts  support  two  rows,  an  upper  and  a  lower,  of 
horixontal  poles,  on  eadi  of  which  the  hanks  are  hung.  As  each  of 
these  poles  runs  out  to  a  considerable  extent,  and  as  there  are  twenty 


503  DAYS  AT  THB  FACTORIES. 

or  thirty  of  these  frames  or  scaffolds  ranged  parallel  one  to  another, 
the  whole  field  looks  like  one  mass  of  flax,  extending  from  the  ground 
to  a  height  of  ahout  six  feet  Here  the  flax  remains  about  a  week 
exposed  to  the  air,  the  action  of  which,  combined  with  the  previous 
washing  and  boiling,  gives  to  it  a  considerable  degree  of  whiteness. 
Near  tilie  bleach-field  is  a  drying-shed,  in  which  the  flax  is  hung  up 
in  certain  states  of  the  weather.  There  is  also  a  ^stove-room,'  in 
which  the  flax  can  be  exposed  to  any  required  degree  of  temperature : 
this  room  has  an  iron  floor,  through  which  the  heat  rises  to  warm  the 
air  of  the  room ;  and  overhead  are  poles  or  bars  on  which  the  hanks 
of  flax  are  hung. 

The  material  being  washed,  bleached,  and  dried,  we  next  follow  it 
to  some  of  the  inner  buildings  of  the  factory,  where  it  gradually  as- 
sumes the  form  of  woven  cloth.  All  which  precedes  the  actual  weav- 
ing is  effected  in  one  large  apartment ;  and  a  remarkable  apartment 
this  ify  both  in  reference  to  Its  general  appearance  and  to  the  nature  of 
the  processes  carried  on  therein.  Most  persons  have  a  general  idea  of 
the  nature  of  woven  fabrics,  of  the  long  threads,  or  *  warp,'  the  short 
threads,  or  *  weft,'  and  tlie  manner  in  which  they  mutually  interlace. 
But  the  preparation  of  the  weft  and  warp  involves  a  few  details  not 
much  known  beyond  the  manufacturing  districts. 

First,  for  the  weft  threads.  These  are  used  in  the  shuttle,  the 
movements  of  which  to  and  fro  in  the  act  of  weaving  form  the  web. 
P2ach  shuttle  contains  a  little  pivot  or  axle  called  a  '  quill,'  loaded  with 
the  weft- yam;  and  three  or  four  machines  of  an  ingenious  kind  are  at 
work  in  the 'winding- room,"  supplying  these  quills  with  yam.  In 
the  old-fasliioned  process  of  hand-weaving  the  quills  are  filled  by 
women  or  children,  wlio  use  a  plain  wheel  to  wind  the  yam  on  them. 
Tlie  quill-machines,  however,  each  of  which  is  attended  by  one  woman, 
have  a  considerable  number  of  quills  ranged  in  a  row,  and  made  to 
rotate  rapidly.  In  the  act  of  rotation  the  quills  draw  off  yarn  gradu- 
ally from  reels  on  which  it  had  previously  been  wound ;  and  the 
women  renew  the  quills  and  the  reels  as  fast  as  the  one  are  filled  and 
the  other  emptied.  A  comparison  between  this  operation  and  that  of 
winding  on  quills  separately,  as  we  saw  it  being  done  by  a  little  boy 
for  the  hand-loom  weavers  in  another  part  of  the  factory,  illustrates 
strikingly  the  saving  of  time  effected  by  the  former.  The  little  quills 
in  the  quill-machine,  rapidly  revolving  and  feeding  themselves  with 
yarn,  require  but  little  care  from  the  attendant,  who  can  manage  a 
whole  machine  full  of  them  at  one  time. 
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The  jnrna  for  the '  warp'  are 
IHVpved  for  the  weaver  with 
more  difficoltj  At  the  en. 
trance-end  of  the  <  winding 
room'  we  aee  four  machinee 
for  winding  the  jam  on  hob- 
hina.  The  skein*  of  jam  are 
put  on  a  kind  of  skeleton  wheeU 
about  two  feet  in  diameter,  from 
whence  they  are  traniferred  to 
bobbing  five  or  uz  inches  long 
Here  everythmg  seemB  to  he  in 
motion;  the  wheels  or  reels  on 
which  the  skeins  are  placed,  the 
bobbins  for  the  reception  of  the 
7am,'and  cybnders  or  rollers  for 
pressing  the  7am  clase  to  the 
surface  of  the  bobbins 

But  the  most  remarkable 
atage  in  the  proceedings  is  the 
next  following,  of  which  we 
have  endeavoured  to  give  a 
aketch  in  Fig  6  It  is  only  by 
closely  following  the  career  of 
ft  thread  through  the  machine 
that  we  can  see  what  processes 
it  undergoes  In  the  first  place, 
nearly  nine  hundred  bobbins  are 
arranged  in  an  upngbt  frame, 
ao  that  each  one  can  give  off  its 
thread  without  entanglement 
with  the  otbers  The  nme 
bondred  yams,  unwmdmg  firom 
the  bobbins,  pass  through  nme 
hundred  little  eyes  or  loops, 
and  then  between  an  equal 
number  of  meshes  or  reeds,  to 
bring  all  into  parallel  order 
Then  the  whole  nme  hundred. 
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forming  a  flat  band  or  layer  five  or  fix  feet  wide,  pMi  between 
two  revolving  rollers,  the  lowermost  of  which  dipf  into  a  trough 
full  of  paste,  by  which  every  thread  becomes  soaked  tberewith. 
Then  they  pass  between  horse-hair  brushes,  one  over  and  one  under, 
each  of  which  is  as  long  as  the  whole  width  of  the  row  of  threads, 
and  two  or  three  inches  wide.  The  effect  of  this  brushing  is  to 
equalize  the  paste  on  every  separate  yam,  much  more  completely 
than  it  could  be  effected  by  a  hand-brush.  Then,  without  disturbing 
the  parallel  arrangement  of  the  yams,  they  are  made  to  pass  over  a 
steam-heated  copper-box  or  cylinder,  whereby  the  paste  is  partially 
dried ;  and  inmiediately  afterwards  over  a  steam-heated  iron-box,  when 
the  drying  is  completed.  The  dried  yams  next  past  through  the 
weaver's  '  harness,'  that  is,  small  loops  in  a  row  of  strings ;  and  are 
lastly  wound  on  the  weaver's  beam,  ready  to  be  put  into  the  loom. 

Nothing  can  exceed  the  regularity  and  order  of  this  series  of  pro- 
cesses. The  whole  arrangement  is  about  thirty  feet  long,  that  is, 
from  the  bobbin-frame  to  the  warp-beam  the  yam  passes  along  that 
distance.  The  contents  of  all  the  eight  or  nine  hundred  bobbins  are 
collected  on  one  warp-beam,  parallel,  and  in  perfectly  regular  order. 
The  yarn  leaves  the  bobbins  in  a  rough,  pliant  state,  and  in  a  few 
seconds  afterwards  reaches  the  warp-beara  stiffly  starched  and  per- 
fectly dry.  The  nine  hundred  bobbins  are  all  revolving  at  once ;  so 
arc  the  rollers  ;  the  paste-brushes  have  a  brush-like  kind  of  movement 
given  to  them  ;  and  the  warp-bcam  is  also  revolving.  Not  only  so,  but 
the  machine  keeps  its  own  accounts ;  for  when  a  certain  number  of 
yards  of  yarn  are  wound  on  the  beam,  the  machine  rings  a  bell,  and 
this  gives  the  foreman  an  intimation  which  perhaps  would  notjother- 
wise  be  so  correctly  given.  There  are  in  one  room  four  of  these  large 
macliines,  four  of  tlie  warp-winding  machines,  and  three  of  those  for 
quill-winding ;  all  worked  by  shafts,  wheels,  and  bands  from  an  engine 
below. 

The  warp  being  filled  by  one  sort  of  machine,  and  the  shuttle-quills 
by  another,  we  descend  to  a  lower  room,  and  witness  the  combination  of 
the  two  sorts  of  yam  into  cloth.  Whoever  has  been  to  the  Polytechnic  , 
Institution  may  have  seen  there  a  power-loom,  and  may  have  noticed 
the  mode  in  which  such  complicated  machines  work.  Forty  of  these, 
as  we  have  before  stated,  are  at  work  in  the  weaving-room  of  the 
factory,  and  may,  from  the  noise  which  they  create,  give  a  foretaste  of 
the  giant  establishments  at  Manchester.     The  machine  throws  its  own 
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shuttle,  moves  its  own  assemblage  of  warp-threads,  drives  up  the  wefl- 
threads  as  fast  as  they  are  thrown,  and  winds  the  woven  canvas  on  a 
roller.  One  woman  is  able  to  manage  two  power-looms,  to  supply 
warp  and  weft^  mend  broken  threads,  and  remove  the  finished  ma- 
terial* 

Besides  the  power-looms,  there  are  in  the  factory  a  considerable 
number  of  hand-looms  also  at  work.  The  semi-scientific  exhibitions 
in  London  have  made  these  as  well  as  the  power-loom  tolerably  well 
known ;  and  many  a  person  has  probably  been  surprised  at  the  patience 
with  which  a  man  can  sit  for  hours  at  a  time  throwing  a  shuttle  alter- 
nately with  his  right  hand  and  his  left,  moving  a  suspended  bar  alter- 
nately to  and  from  him,  and  treading  alternately  on  a  lever  with  one 
or  the  other  foot ;  and  many  have  perhaps  pondered  how  many  move- 
ments of  hand,  arm,  and  foot  must  be  made  before  a  shilling  can  be 
earned. 

One  more  process  and  our  sail-cloth  is  finished.     It  is  taken  to  a 

*  receiving-room,*  where,  after  the  lumps  and  irregularities  are  re- 
moved, it  is  measured  and  weighed.      In  one  part  of  the  factory  is  a 

*  calendering '  machine,  through  which  all  the  canvas  then  passes. 
This  machine  consists  mainly  of  one  iron  and  two  wooden  rollers, 
which  are  made  to  approximate  more  or  less  closely  together,  accord- 
ing to  the  pressure  intended  to  be  given.  Tlie  canvas  is  drawn  be- 
tween these  rollers,  and  comes  out  flat,  smooth,  dense,  and  slightly 
glossed  at  the  surface.  It  is  then  made  up  into  compact  parcels, 
called  *  bolts,'  in  which  form  it  passes  into  the  hands  of  the  sailmaker. 
Sails  are  made  at  this  factory,  but  for  the  most  part  the  material  leaves 
the  establishment  in  the  form  of  bolts,  stamped  and  numbered. 

This  rough  outline  may  perhaps  have  given  a  general  idea  of  these 
two  branches  of  manufacture;  partially  connected  in  some  of  their 
earlier  stages,  and  closely  connected  in  respect  of  their  united  import- 
ance,  to  shipping. 
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Among  the  three  or  four  puhlic  thoroughfares  leading  from  Holbom 
to  Fleet  Street,  is  one  wherein  the  "  clinking  of  hammers  "  may  he 
heard  at  all  hours  of  the  day,'  and  frequently  of  the  night  too.  The 
lahours  of  the  '*  Coppersmith  "  are  in  no  part  of  London  exhihited  on 
a  more  extensive  scale  than  in  Shoe  Lane,  the  thoroughfare  here  al- 
luded to,  in  which  are  many  factories  for  articles  of  copper,  and  also 
of  hrass,  lead,  tin,  and  other  metals.  To  one  of  these  factories,  viz., 
that  of  Messrs.  £.  and  W.  Pontifex  and  Wood,  we  shall  direct  our  at- 
tention in  the  present  article. 

We  may  here  offer  a  word  of  remark  on  the  mode  in  which'many 
of  the  manufactures  in  metal  are  conducted.  All  the  iron,  the  copper, 
the  lead,  the  tin,  of  which  such  innumerable  articles  are  manufac- 
tured in  London,  come  to  the  metropolis  in  a  more  or  less  prepared 
state.  The  iron,  for  example,  is  brought  into  the  state  of '  cast-iron ' 
or  '  pig-iron  '  or  '  bar-iron,'  at  the  iron-works  in  Wales,  Scotland,  or 
the  Midland  Counties,  and  is  re-cast  or  re- forged  on  a  smaller  scale  in 
London.  So  likewise  the  copper,  the  tin,  and  the  lead  are  brought  into  a 
purified  state  at  the  smelting-works  in  the  country,  and  converted  into 
the  various  forms  at  the  London  establishments.  It  therefore  often 
happens  that  the  routine  of  operations  necessary  for  one  kind  of  metal 
so  nearly  resembles  that  required  for  another,  as  to  lead  to  the  com- 
bination of  both  under  one  establishment.  This  is  the  case  at  the 
factory  to  which  our  attention  will  be  here  directed,  and  indeed  the 
combination  of  trades  is  here  so  considerable  that  a  further  expla- 
nation is  necessary.  The  operations  of  the  firm  embrace  the  en- 
tire arrangements  connected  with  the  *  fitting-up  *  of  sugar-refineries, 
distilleries,  and  breweries,  in  all  of  which  copper  utensils  are  used 
on  an  extensive  scale ;  and  the  iron  and  other  metal  work  required  is 
also  finished  and  adjusted  at  the  establishment  The  wooden  vessels 
called  *  backs '  and  *  vats,'  used  in  these  three  branches  of  manufac- 
ture, are  likewise  made  here,  as  are  also  lead-pipes  and  sheet-lead. 
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The  variouB  trades,  therefore,  of  '  copper-smiths,'  *  brass-founders/ 
'engine-makers,'  ^lead-manufacturers,'  ^back  and  vat  makers,'  and 
several  others,  are  all  combined  by  this  firm. 

Under  these  circumstances,  a  detailed  account  of  all  the  operations 
would  be  wholly  beyond  our  range  in  this  article  :  we  shall  therefore 
only  give  a  general  description  of  the  factory  and  its  internal  economy, 
together  with  the  operations  of  the  copper,  lead,  and  mixed-metal  ma- 
nufacture. 

On  proceeding  from  Holbom  to  Farringdon  Market,  through  the 
narrow  crooked  thoroughfare  of  Shoe  Lane,  we  come  to  an  open  ware- 
house, on  the  outside  of  which  are  generally  cranes,  and  porters  em- 
ployed in  loading  waggons  with  various  manufactured  articles  of  lead 
or  copper.  Into  this  warehouse,  which  immediately  adjoins  the  north- 
em  side  of  the  market,  we  enter,  and  see  around  us  a  mixed  assemblage 
of  rolls  of  lead,  coils  of  pipe,  cog-wheels,  parts  of  machinery,  and  other 
articles  of  metal.  Before  analyzing  the  dark,  the  dirty,  the  busy,  the 
noisy  scene  which  the  ground-floor  of  the  factory  presents,  we  will 
descend  a  flight  of  iron  steps  leading  therefrom,  and  grope  our  way 
through  a  series  of  underground  vaults.  These  vaults  are  used  prin- 
cipally as  store-rooms  for  metal  in  the  crude  and  the  partially-manu« 
factured  state,  and  exhibit  evidences  of  a  very  complete  system  of  ar- 
rangement. In  one  department  are  the '  pigs  of  lead,'  just  as  they  were 
received  from  the  smelters ;  in  another  are  '  blocks  '  of  tin,  ready  to 
be  melted  and  worked ;  in  other  departments  are  all  the  various  pieces 
and  parts  for  pumps,  engines,  machines,  &c.,  either  cast  in  the  foundry 
on  the  premises,  or  brought  from  foundries  in  the  iron  districts.  Every 
room  or  vault  is  surrounded  by  shelves  or  drawers,  every  shelf  is 
marked,  and  every  piece  of  metal,  even  to  the  smallest  screw  or  nut, 
deposited  in  its  proper  compartment,  and  registered  in  a  book.  The 
superintendent  of  this  department,  who  conducts  his  operations  by 
lamp-light,  receives  from  the  founders  these  multifarious  pieces,  and 
delivers  them  to  the  foremen  of  the  works  upstairs  when  wanted  for 
manufacturing  purposes.  Many  hundred  tons  of  metal,  comprising 
iron,  copper,  brass,  gun-metal,  tin,  and  lead,  are  here  deposited. 

In  these  cellars,  too,  is  situated  the  opening  of  a  very  deep  Artesian 
well,  bored  a  few  years  ago  for  the  use  of  the  &ctory.  It  is  excavated 
to  about  .the  depth  of  one  hundred  feet,  and  then  bored  to  the  extent 
of  another  hundred ;  and  is  worked  by  the  steam-engine  employed  for 
various  other  operations  upstairs.      Those  who  are  acquainted  with 
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the  principles  governing  the  action  of  pumps  and  wdle  are  well 
aware  that,  probably  on  account  of  underground  communications 
through  porous  strata,  the  well  of  one  it^cUaj  is  often  seriously  influ- 
enced hj  the  sinking  of  another  several  hundred  yards  distant  from  it 
Such  is  frequently  the  case  at  some  of  the  great  breweries ;  and  such 
is  the  case  at  this  factory  on  Saturdays,  supposed  to  be  owing  to  the 
extensive  working,  on  that  day,  of  the  steam-presses  for  some  of  the 
Sunday  newspapers  in  and  near  Fleet  Street. 

The  factory,  being  situated  on  the  western  bank  of  the  once-famed 
'  River  Fleet,'  is  twenty  feet  lower  at  the  eastern  than  at  the  western  ex- 
tremity ;  and  such  is  the  loose  and  porous  nature  of  the  soil,  onee  the 
bank  of  the  stream,  that  very  deep  and  extensive  foundations  have  bad 
to  be  made  for  the  furnaces,  casting-table,  and  other  heavy  machinezy 
on  the  principal  floor.  In  excavating  the  ground  for  farming  these 
foundations,  a  iict  was  ascertained,  which,  as  far  as  we  are  aware,  has 
never  been  indicated  by  any  other  circumstance — viz.,  the  probable 
former  existence  of  '  tanneries  '  at  or  near  this  spot :  large  tan-pits 
filled  with  horns  were  found,  having  probably  been  formed  on  the  bank 
near  *  Old  Bourne  Bridge,'  where  the  *  Old  Bourne,'  (Holborn)  flowed 
into  tlie  Fleet.  That  the  water  of  the  latter  stream  was  at  one  time 
plentiful  and  pure  enough  for  tlie  purposes  of  tanning  cannot  be  doubted. 
Whether  or  not  the  name  of  *  Shoe  Lane  '  owed  its  origin  to  the  former 
location  of  the  leather  manufacture  in  or  near  it,  is  a  question  for  the 
antiquarian  topographer  to  decide. 

From  tlie  lower  vaults  and  warehouses  we  ascend  to  the  main  floor 
of  the  factory,  extending  to  a  depth  of  a  hundred  and  fifty  or  two 
hundred  feet  from  west  to  east.  The  northern  portion  of  this  range  is 
principally  occupied  by  the  mechanism  connected  with  the  lead  manu- 
facture ;  while  the  southern  relates  more  particularly  to  the  manufac- 
ture of  copper.  On  one  side  we  see  a  large  furnace,  wherein  five  or 
six  tons  of  lead  are  being  melted  at  once  :  near  it  is  the  square  trough 
into  which  the  melted  metal  is  poured  to  form  large  and  thick  masses 
of  lead  :  adjacent  to  this  is  a  powerful  crane  for  hauling  up  the  lead 
and  ])as8ing  it  on  to  a  system  of  rollers ;  and  still  farther  on  is  the 
apparatus  (to  be  described  in  a  future  page)  for  working  the  lead 
into  thin  sheets. 

At  another  part  of  the  range,  but  included  in  what  is  termed  the 
*  lead-foundry,'  are  two  smaller  furnaces,  for  melting  the  lead  and 
tin  for  forming  pipes  and  tubes;    and  in  another  are  the  arrange- 
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ments  whereby  the  pipes,  thus  cast,  are  elongated  and  made  ready  for 
use. 

From  this  department  we  cross  over  to  that  devoted  to  the  coppe  r- 
manufacture ;  and.  here  such  is  the  din  and  clatter,  that  a  stranger  finds 
it  no  easy  matter  to  collect  his  ideas  and  see  what  is  going  forward. 
Men  wielding  large  hammers  are  on  every  side  fashioning  vessels  and 
articles  of  copper :  here  a  sugar-pan,  there  a  sugar-filtering  cylinder, 
in  one  place  a  boiler,  in  anoUier  a  copper,  in  a  third  a  still,  in  a  fourth 
a  worm.  The  metal  being  very  sonorous,  and  being  held  on  an  iron 
anvil  while  struck  by  an  iron  hammer,  yields  sounds  much  more  strong 
than  muacal.  On  one  side  are  forges  for  heating  the  metal  necessary 
for  soldering,  or,  as  it  is  more  generally  termed,  '  brazing,'  such  arti- 
cles of  copper  as  cannot  be  joined  by  rivets ;  and  here  and  there  are 
small,  open,  temporary  forges,  employed  for  annealing  the  copper  dur- 
ing the  progress  of  the  manu&cture.  Some  of  the  huge  vessels  seen 
in  this  part  of  the  building  exemplify  in  a  striking  degree  the  modem 
improvements  in  the  mode  of  conducting  the  sugar-refinery,  for  which 
the  vessels  are  intended :  this  is  especially  exemplified  by  the  large 
clarifying  cylinders  now  occasionally  used  in  a  certain  stage  of  the 
BUgar^manu factnre,  some  of  which  are  sixteen  feet  in  height.  Our 
frontispiece  represents  a  part  of  the  busy  assemblage  presented  in  this 
*  copper-ehop ;'  most  of  the  vessels  seen  being  connected  in  some  way 
or  other  with  the  sugar-refinery,  but  others  pertaining  to  the  distilling 
or  brewing.  The  lofty  cylinders  here  seen,  as  well  as  other  parts  of 
the  copper  apparatus,  were  for  an  extensive  sugar-refinery,  which,  at  the 
period  ol  our  visit,  was  being  constructed  by  the  firm  at  St.  Peters- 
burg. Thjus  may  illustrate  one  of  the  peculiar  manufacturing  features 
of  the  present  day  ;  where  English  firms  not  only  fit  up  our  home 
manufactories,  but  also  undertake  the  construction  and  arrangement 
of  Victories  in  almost  every  country  on  the  globe.  In  the  present  case, 
for  example,  the  firm  whose  factory  we  are  here  describing  had  under- 
taken the  entire  manufacturing  arrangements  for  fitting  up  a  new 
sugar-refinery  in  Russia.  The  plan  had  been  furnished  for  the  guidance 
of  the  Russian  builders,  while  the  machinery  was  being  made  here. 
There  were  ten  of  these  enormous  copper-cylinders,  six  '  blow-up '  cis- 
terns, also  of  copper,  six  copper  filtering-vessels  of  a  peculiar  construc- 
tion, vacuum-pans,  coolers,  cisterns,  moulds,  and  all  the  varied  appara- 
tus for  a  sugar-refinery.  The  mechanism  and  vessels,  when  completed, 
were  sufficient  to  freight  a  700-ton  ship  to  St  Petersburg. 

y2 
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In  the  ground-story  are  also  the '  foundry '  and  the  *  smithery/  which, 
like  the  parts  just  described,  require  a  solid  foundation  for  the  heavy 
furnaces,  &c.,  contained  therein.  The  '  foundry'  contains  all  the  ar- 
rangements for  casting  small  works  in  brass,  in  bell-metal,  in  gun- 
metal,  and  in  other  mixed  metals  of  which  copper,  zinc,  lead,  and  tin 
are  the  component  ingredients.  The  melting-furnaces,  sunk  below  the 
level  of  the  ground,  the  sand-moulds  for  casting,  and  other  parts  of  the 
arrangements,  bear  a  considerable  resemblance  to  those  presented  in 
the  bell-foundry  noticed  in  another  page.  Here,  too,  is  an  air-furnace, 
for  use  in  cases  where  an  intense  heat  is  required.  The  *  smithery  ' 
presents  the  usual  assemblage  of  forges,  anvils,  and  other  apparatus 
necessary  for  the  forging  of  iron.  Nearly  all  the  wrought-iron  re- 
quired in  the  mechanism  fitted  up  at  the  factory  is  forged  in  this 
•  smithery.* 

Among  the  mechanical  arrangements  for  facilitating  the  removal  of 
heavy  goods  from  one  part  of  the  factory  to  another,  we  -noticed  an 
ingenious  railway  fixed  near  the  ceiling  or  roof,  whereby  boilers,  cop- 
pers, stills,  engines,  &c.,  suspended  from  a  wheeled  carriage  or  frame, 
could  be  easily  moved  along  above  the  head  of  the  workmen  without 
disturbing  the  manufacturing  arrangements  beneath.  This  contrivance 
arose  out  of  the  necessity  for  economizing  space,  but  we  are  inclined 
to  think  that  it  might  he  advantageously  employed  under  many  other 
circumstances  in  large  factories. 

Let  us  now  pass  upwards  from  the  ground-floor,  and  glance  through 
the  upper  ranges  of  shops.  The  front  portion  of  the  first  floor  is 
occupied  chiefly  as  a  warehouse  for  finished  goods  in  copper,  gun- 
metal,  lead,  &c.  Here,  too,  are  the  various  offices  and  counting-houses, 
and  also  a  room  appropriated  to  the  draughtsmen.  In  the  fitting-up 
of  large  factories,  such  as  sugar-refineries  and  distilleries,  there  are,  as 
may  be  supposed,  many  drawings  of  plans,  sections,  elevations, 
diagrams,  &c.,  necessary  not  only  for  making  a  contract  and  showing 
the  proposed  action  of  the  whole  machinery,  but  as  working  drawings 
for  the  guidance  of  the  workmen.  The  preparation  of  such  drawings 
is  effected  in  the  office  here  alluded  to,  where  labelled  drawers  arc 
devoted  to  the  reception  of  diff*erent  classes  of  drawings. 

Behind  the  ware- rooms  and  offices  extends  a  long  apartment, 
having  windows  all  along  both  sides,  and  benches  immediately  beneath 
them:  this  busily- occupied  room  is  the  *  brazier's  shop.'  The 
'  pattern-room '    is   another    of   those  which   exhibit   the   advantages 
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of  systematic  arrangement  in  a  large  factory.  This  room  is  fitted  up 
with  cases,  shelves,  and  boxes,  filled  with  patterns  in  wood,  clay  or 
metal,  of  the  various  pieces  required  to  be  cast  in  the  foundry  below. 
Every  pattern,  large  and  small,  is  numbered  or  ticketed,  so  as  to  be 
readily  found  when  wanted.  To  let  everything  ^'  have  its  place  and 
be  in  its  place,"  is  the  simple  but  valuable  principle  on  which  alone 
the  operations  of  such  establishments  as  these  can  be  kept  free  from 
confusion. 

Above  the  floor  just  visited  is  a  warehouse  for  unfinished  or  partially 
manufactured  goods ;  and  a  long  shop  for  the  '  back  and  vat  makers.' 
If  we  were  to  speak  of  '  cisterns  and  tubs  '  we  should  convey  a  much 
more  definite  idea  to  the  minds  of  general  readers,  than  by  using  the 
technical  names  '  backs  and  vats ;'  but  the  truth  is  that  each  large 
branch  of  manufacture  has  almost  a  language  of  its  own,  the  workmen 
seeming  to  delight  in  having  a  phraseology  unintelligible  to  others. 
Thus,  the  brewer's   Miquor-back'  is  to  idl  intents  and  purposes  a 

*  water-cistern ;'  yet  not  only  are  the  two  words  *  water '  and  '  cistern  * 
not  used  in  a  brewery,  but  in  some  breweries  a  fine  is  imposed,  and 
insisted  on  by  the  men,  on  those  who  may  happen  to  use  the  plain 
English  words.  We  make  this  remark  here  as  the  best  mode  of  ex- 
plaining that  a  '  back '  la  the  technical  name  for  large  wooden  cisterns 
or  vessels  employed  in  distilling  and  similar  operations ;  and  that  a 

*  vat '  is  a  tall  wooden  tub  or  open  cask.  The  manufacture,  which 
to  a  small  extent  is  carried  on  in  this  range  of  shops,  is  a  superior  kind 
of  cooperage. 

The  remaining  workshops  of  the  factory  are  occupied  by  mill- 
wrights, machine-makers,  pump-makers,  and  others  employed  in  fitting 
up  and  putting  together  the  various  pieces  of  metal  which,  after  being 
cast  and  forged  elsewhere,  are  employed  for  the  construction  of 
machines  and  other  apparatus.  To  enumerate  all  these  various 
machines  would  be  here  both  impracticable  and  unnecessary :  they  are 
of  all  degrees  of  complexity,  from  a  water-cock  to  a  steam-engine,  and 
of  various  kind  of  metal.  But  we  may  observe  that  one  of  these  work- 
shops extends  a  hundred  and  fifty  feet  in  length ;  and  along  the  entire 
extent  of  the  room,  just  below  the  ceiling,  and  midway  between  the 
sides,  is  a  roller  or  hollow  cylinder,  kept  in  rotation  by  a  connecting 
band  from  tlie  steam-engine  beneath  :  this,  as  a  source  of  power,  sets 
in  motion  a  large  number  of  lathes,  drilling-machines,  screw-cutting 
machines,  &c.,  placed  beneath.     In  this  room  all  articles  of  brass,  gun- 
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metal,  &c.,  which  have  been  cast  in  the  foundry  beneath,  are  tamed, 
and  finished. 

The  buildings  which  we  have  now  glanced  through  are  bounded 
through  their  whole  extent  on  the  south  by  Farringdon  Market,  and 
extend  eastward  to  the  rear  of  the  houses  in  Farringdon  Street.  So 
completely  is  the  &ctory  hemmed  in  by  buildings,  that  nothing  can  be 
seen  of  it  externally  except  from  Shoe  Lane.  That  the  whole  of  the 
stories  or  floors  comprising  the  building  are  black  and  dirty  may  well 
be  supposed ;  but  it  would  not  be  equally  correct  to  suppose  that  this 
dirt  is  valueless.  Every  morning  several  persons  are  employed  to 
sweep  all  the  floors,  and  to  collect  the  dirt,  filings,  dross,  scraps  of 
metal,  &c.  into  a  heap;  and  tlus  heap  is  at  stated  intervals  sub- 
jected to  processes  whereby  every  particle  of  metal  is  saved.  The 
dross  which  arises  during  the  melting  of  *•  pigs '  of  lead,  known  as 
^  lead-ashes,'  the  clippings,  the  crust  which  collects  round  the  melting- 
pots,  and  waste  pieces  of  various  kinds,  whether  copper,  brass,  lead,  or 
tin,  are  thrown  on  the  floor  during  the  daily  operations ;  and  to  pre- 
vent the  loss  of  the  metal  contained  in  this  assemblage  is  an  object  of 
some  solicitude.  In  the  first  place,  all  the  larger  pieces  of  metAl  are 
separated  ;  the  smaller  are  passed  beneath  a  rolling-mill ;  and  are  then 
placed  in  a  revolving  washing-machine,  to  be  separated  as  much  as  pos- 
sible from  the  dirt.  The  pieces  of  metal  which  are  too  fine  to  be 
picked  out  from  the  heap  of  dirt  by  hand  are  washed  well  in  water, 
being  held  in  sieves  moved  in  such  a  manner  as  to  allow  all  the  dirt  to 
be  washed  away  from  the  small  particles  of  metal :  tliis  is  effected  by 
men  called  in  the  factory  *  dirt- washers,'  who  have  acquired  great 
dexterity  in  the  management  of  the  sieve.  Lastly,  the  regained  metal 
is  exposed  to  the  fierce  heat  of  an  air-furnace,  whereby  it  is  melted 
into  a  uniform  state ;  and  in  this  state  it  is  useful  for  mixing  with  new 
copper,  to  form  a  compound  metal  for  various  purposes.  Many  tons 
of  valuable  metal  are  thus  annually  recovered  from  the  otherwise  use- 
less dirt  of  the  factory.  On  several  occasions  the  quantity  has 
amounted  to  thirty  tons  per  annum,  which  at  seven  pence  per  pound 
(its  estimated  value)  gives  a  sum  of  no  mean  amount,  as  the  value  of 
the  metal  regained. 

We  will  now  endeavour  to  follow  the  routine  of  some  of  the  pro- 
cesses glanced  at  in  the  preceding  paragraphs ;  explaining,  as  we  pro- 
ceed, the  nature  of  some  of  the  very  eff'ective  machines  brought  into 
requisition.     Perhaps  it  may  be  well  to  speak  first  of  the 
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LEAD  manufacture; 

as  thif  will  aid  in  the  subsequent  details  relating  to  copper. 

All  brass-founders,  bell-founders,  iron- founders,  lead-manufacturers, 
and  similar  workers  in  metal,  are  desirous  of  obtaining  oid  metal  to 
mix  with  new.  So  it  is  likewise  with  the  glass  manufacturers,  who 
mix  *  cullet,'  or  broken  glass,  with  the  flint  and  alkali  for  forming  new 
glass;  and  also  broken  crucibles  in  the  manufacture  of  new  ones. 
The  old  ingredient  gives  to  the  new  certain  valuable  qualities  not  pos- 
sessed bj  the  latter  when  used  singly ;  perhaps  because  the  old  mate- 
rial has  acquired  a  better  amalgamation,  a  more  complete  union  of  its 
parts,  whether  it  be  a  metal,  or  glass,  or  baked  earthenware.  Be  this 
as  it  may,  old  lead-pipe,  old  sheet-lead,  old  copper-sheathing  from 
ships,  old  copper-boilers,  old  bells — all  are  bought  by  the  respective 
£)underB,  to  be  employed  in  the  construction  of  new  articles. 

As  the  amount  of  old  material  is,  of  course,  far  beneath  the  quantity 
required,  we  have  to  speak  of  the  form  in  which  the  new  metal  is 
brought  to  the  factory.  In  the  case  of  leadj  the  new  metal  is  brought 
to  London  in  the  form  of  'pigs,'  each  of  which  is  an  oblong  mass, 
about  three  feet  long,  six  inches  wide,  and  weighing  about  one 
hundredweight  and  a  half.  As  for  the  philosophy  of  the  word  *  pig,' 
applied  to  the  masses  of  lead,  we  may  remark  that  it  fomis  another 
curious  instance  of  the  phraseology  alluded  to  in  a  former  paragraph. 
It  appears  that  in  the  iron-manufacture,  when  the  metal  flows  from  the 
furnace  in  which  it  has  been  reduced  from  the  ore,  it  passes  into  a 
large  trough  excavated  in  sand,  and  from  thence  into  smaller  lateral 
channels  on  each  side.  This  arrangement  has  been  suggestive  of  a 
sort  of  simile :  for  the  larger  trough  is  called  by  the  workmen  the 
*  sow,'  and  the  smaller  the  *  pigs,'  who  suck  the  metal  from  the  sow : 
hence  proceeded  the  names  of '  sow-metal '  and  ^  pig-metal,'  and  hence, 
in  all  probability,  the  name  of '  pig,'  as  applied  to  the  saleable  masses 
both  of  iron  and  of  lead. 

The  two  principal  articles  into  which  lead  is  manufactured  are  slteet- 
lead  and  water-ffipes — or  at  least  they  are  the  only  two  which  need  here 
be  noticed — since  the  comparativelj  low  temperature  at  which  the 
metal  fuses,  and  the  ease  with  wldch  it  is  beaten  into  various  forms, 
enable  the  plumber  to  modify  it  in  various  ways.  The  sheet-lead  here 
spoken  of  is  that  with  which  roofs  and  terraces  are  covered  and  cisterns 
lined.     It  is  sometimes  made,  and  used  formerly  to  be  wholly  made. 
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hy  pouring  the  melted  metal  on  k  flat  surface  of  sand,  in  a  stratum 
of  any  required  thickness.  But  the  method  punued  at  the  factory 
under  notice  u  the  more  modem  one  of  rolling,  or  'milling,'  which 
we  proceed  to  describe. 

A  furnace  is  provided,  consisdng  of  a  hemiapherical  melting-pot, 
four  or  five  feet  in  diameter,  and  nearly  as  much  in  depth,  heated  by  a 
fire  beneath,  and  covered  with  an  enclosed  cap  or  chimney  reaching 
above  the  roof  of  the  building,  for  the  purpose  of  conveying  away  the 
deleterious  gases  engendered  during  the  melting  of  lead.  Into  this 
melting-pot  is  put  about  six  tons  (thirteen  thousand  pounds)  of  lead, 
new  and  old,  which  remains  there  till  thoroughly  melted.  During 
this  time  all  the  impurities,  being  lighter  than  the  metal,  rise  to  the 
surface.  Immediately  adjoining  the  furnace  is  a  cast-iron  frame 
called  the  '  mould,'  being  a  flat  vessel  about  six  or  seven  feet  square 
and  six  inches  deep.  The  bottom  of  this  mould  is  also  of  iron,  and 
the  melted  metal  is  allawed  to  flow  into  it,  along  a  trough  or  shoot, 
from  nn  open  valve  near  the  bottom  of  the  melting-pot.  Fig.  5  re- 
presents this  operatiiin.  The  glistening  liquid  mass  soon  flows  out,  to 
the  weight  of  ten  or  eleven  thoiisnnd  piiumla,  the  dross  and  intpuritiM 
being  for  the  most  part  left  behind  In  the  melting-pot.     As,  liowcvor, 
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some  impuritiea  or  oxidized  portions  enter  the  mould,  a  subsequent 
removal  becomes  necessary  ;  and  this  is  effected  by  drawing  ibe  edge 
of  a  board  carefully  over  the  surface  of  the  hot  and  liquid  metal,  the 
board  urging  before  it  all  the  floating  impurities,  and  leaving  a  sur&ce 
very  silvery  and  dear- 
After  some  hours  the  mass  of  lead,  technically  called  a  '  plate,'  is 
lifted  out  of  the  mould  by  a  powerful  crane,  and  placed  upon  the 
machine  where  it  is  to  be  rolled  into  the  form  of  sheets.  Tliis  machine 
ia  very  peculiar  in  ite  action.     It  consists  of  a  long  frame  or  bench. 
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about  a  yard  in  height,  seven  or  eight  feet  wide,  and  probably  seventy 
feet  in  length.  At  intervals  of  every  foot  or  two  are  transverse  rollers, 
all  placed  on  the  same  level,  so  that  a  heavy  body  may  be  rolled  from 
one  end  of  the  frame  to  the  other  with  great  facility.  About  midway 
along  the  frame  is  the  '  milling  '  or  rolling  machine,  consisting  mainly 
of  two  ponderous  rollers,  between  which  the  ^lead  is  passed ;  these 
are  made  of  iron,  each  one  being  fifteen  or  sixteen  inches  in  diameter, 
and  having  a  weight  of  three  tons.  By  means  of  very  ingenious 
mechanism,  the  two  rollers  are  placed  at  any  required  distance  apart, 
the  one  above  die  other,  and  are  also  made  to  revolve  in  either  direc- 
tion. These  being  the  mechanical  arrangements,  the  process  of  <  mill- 
ing' proceeds  thus;— The  'plate'  of  lead  is  brought  between  the 
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rollers,  which  are  opened  m  u  only  to  receive  tbe  lead  by  e 
it;  and  the  rollers  being  made  to  rotste,  the  plcte  is  diiwn  in  between 
them.  This  proccM  is  repeated  over  and  over  tgun ;  the  piste  pus- 
ing  first  from  right  to  left,  tod  then  from  left  to  right,  tbe  opening 
between  the  rollers  being  gradually  reduced  hj  menu  of  mi  index  and 
graduated  dial-plate.  The  «m<Jl  wooden  rollers  facOitste  tbe  motion 
of  the  elongated  lead  to  and  fro ;  and  when  the  length  obtained  by  re- 
ducing ibe  thiclcnesa  has  become  inconveniently  greet,  tbe  piece  i> 
cut  into  two,  ond  each  half  milled  in  a  similar  manner.  Thus,  the  lead 
continues  to  pass  between  the  rollers,  to  the  number  of  seven  or  eight 
hundred  times,  having  its  thickness  diminished  and  its  length  increased 
by  regular  degrees.  From  three  to  four  hundred  feet  in  length,  with 
a  width  of  seven  or  eight,  ii  the  average  qnantitj  of  rooSng-lead  pro- 
duced by  these  means  from  one  of  the  '  pUtea.'  Hie  lead  is  then 
coiled  up  in  a  roll,  md  in  that  form  is  sold  to  the  ^laaba,  who  adapts 
it  to  his  various  purposes. 

The  nianufacture  of  lead-pipe,  like  ^hatef^eet-leod,  combinps  the 
pnicpssi's  both  of  costing  and  elongating  nr  '  drawing.'  Whatever  he 
lln^  reijuired  diameter  and  thicltiir.M  of  the  pipe,  it  is  first  coat  in  a 
B]ii>rt  piece  of  great  thickness,  and  then  clongatccl,  by  which  the  thick- 
ness heciimcs  reduced.  The  dimiietpr  of  the  cast  piece  is,  internally, 
the  same  as  that  of  the  required  pipe,  the  external  diameter  being  that 
which  undergoes  reductiim.  The  first  jvocess  is  therefore  to  cnst  the 
shrirt  piPces  of  pipe,  which  is 
efTected  in  moulds  similar  to  that 
represented  in  Fig.  4.  These 
moulds  measuro  from  two  to  four 
feet  in  height,  and  are  fitted  for 
casting  pipe  whose  diameter  varies 
externally  from  two  to  six  inchen, 
and  internally  from  half  an  inch 
to  four  inches.  Tlie  mould  consists 
of  two  semi -cylindrical  halves^ 
which  on  being  brought  together 
from  the  external  contour  of  the 
pipe;  while  a  spindle  or  steel  core, 
running  down  the  centre  of  the 
hollow  cavity,  regulates  the  in- 
ternal diameter  of  the  pipe. 


ig  Lud-pipe. — Fig.  1 
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A  inutll  melting'fumace  ia  appropriated 
for  the  pipe-caating,  the  lead  being  care- 
fullj  akimmed  from  droai  while  melting ; 
and  when  the  fiuion  ia  complete,  the 
melted  metal  i>  potired  into  the  mould, 
the  upper  end  of  which  ia  open  and  the 
lower  end  closed.  The  quantity  of  lead 
required  for  each  mould  varieafrom  about 
twenty-four  to  two  hundred  pounda,  ac- 
cording  to  the  thickneag  of  the  pipe.  The 
metal  being  aolidified  and  anfficientlj  cool 
for  handling,  the  two  halves  of  the  mould 
are  drawn  uunder  and  the  lead  removed ; 
the  tecfanicsl  name  of  the  '  plug '  being 
applied  to  the  short  thick  piece  of  pipe 
thua  produced. 

Nest  ensue*  the  very  singular  method 
whereby  the  '  plug '  is  elongated  to  the  re- 
quired dimensions.  The '  drawing-bench,' 
represented  in  part  in  Fig.  5,  ig  a  frame 
about  tfairtj  feet  long  and  three  in  height, 
having  in  the  middle  of  its  length  mechai- 
nism  for  producing  the  elongation.  An 
endless  chain  is  kept  in  constant  motion 
round  two  wheels  or  rollers,  one  near  the 
end  and  the  other  near  the  middle  of  the 
draw-bench;  insomnch  that  a  hook  or  a 
clasp  connected  with  one  of  the  links 
would  be  forcibly  drawn  along  the  bench, 
A  mandril,  or  steel  rod,  corresponding  in 
■ize  with  the  internal  diameter  of  the  pipe, 
is  inserted  into  one  of  the  short  pipes  or 
'  plugs,'  and  then  so  connected  with  the 
endless  dtain  as  to  be  drawn  along  the 
bench ;  but,  in  its  progress,  the  pipe  has 
to  pass  through  a  hole  in  a  steel-plata,  or 
die,  rather  smaller  than  the  diameter  of 
the  lead  itself,  hj  which  its  external  dia- 
meter becomes  someiriiat  reduced  and  its 
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length  increased.  Again  and  again  is  the  pipe,  with  its  contained 
mandril,  drawn  along  the  frame ;  the  die  being  exchanged  after  each 
drawing,  and  replaced  by  one  of  smaller  diameter.  In  producing  a 
two-inch  pipe  no  fewer  than  sixteen  dies  are  employed,,  the  diameters 
of  which  descend  in  a  regular  series.  The  hole  through  the  die  is 
conical,  that  is,  larger  on  one  side  of  the  die  than  on  the  other ;  and 
the  lead  enters  the  hole  at  the  widest  part,  whereby  a  process  of  com- 
pression is  undergone :  but  at  a  certain  point  in  the  o]>erations  a  ^  cut- 
ting-die '  is  introduced,  that  is,  one  wherein  the  lead  ia  at  once  exposed 
to  a  cutting-edge,  the  result  of  which  is,  that  a  thin  film  is  cut  or 
scraped  from  the  whole  surface  of  the  pipe.  By  the  time  that  all  this 
routine  Is  undergone  the  metal  has  become  more  dense  and  compact, 
the  temperature  so  high  as  scarcely  to  be  bearable  by  the  hand,  the 
length  greatly  increased,  and  the  external  diameter  proportionably 
diminished.  After  this  the  elongated  pipe  la  removed  from  the  mandrU, 
and  is  then  ready  for  disposal  to  the  plumber. 

Let  us  now  turn  our  attention  to  those  operations  which  exhibit  the 
chief  features  of  the 

COPPER   MANUFACTURE. 

So  far  as  regards  the  factory  under  our  notice,  copper  is  a  more  im- 
portant metal  than  lead  :  but  we  have  given  precedence  to  the  latter 
simply  as  a  matter  of  convenience,  because  many  of  the  early  processes 
in  the  copper  manufacture  may  be  more  readily  understood  by  com- 
paring them  with  those  in  lead. 

When  we  find  that  all  copper  vessels,  and  indeed  almost  all  the  more 
important  articles  made  of  copper  alone,  are  formed  from  sheet-copper, 
it  may  naturally  be  asked  how  these  sheets  are  produced,  and  whether 
or  not  they  are  made  at  the  London  factories.  To  answer  these  ques- 
tions we  must  point  out  the  difference  between  the  operations  of  the 
copper-miner,  the  copper-smelter,  the  copper-mill  owner,  and  the 
cop])er-smith.  The  copper-miners,  principally  at  the  very  western  ex- 
tremity of  Cornwall,  extract  the  ore  from  the  metalliferous  veins 
underground,  bring  it  to  the  surface,  and  subject  it  to  a  slight  prepa- 
ratory process.  The  copper-smelters  then  purchase  the  ore  in  this 
state,  and  take  it  to  the  smelting-works,  most  of  which  are  near 
Swansea  in  Wales,  and  there,  by  exposure  to  powerful  furnaces,  sejm- 
ratc  tlie  copper  from  the  other  metallic  and  earthy  substances  with 
which  it  was  combined.  The  form  into  which  the  copper  is  brought 
by  the  smelters  is  that  of  square  pieces  called  '  tiles,'  measuring  nine 
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or  ten  inches  square  and  an  inch  in  thickness ;  and  '  cakes '  of  a  some- 
what larger  size.  These  *  tiles '  and  ^  cakes '  of  copper  then  pass  to 
the  copper-mill,  of  which  there  are  many  in  various  parts  of  England, 
those  nearest  the  metropolis  heing  probahly  those  on  the  river  Wan- 
die,  near  Mitcham,  Merton,  and  Wandsworth.  Here  the  copper  is 
re-melted,  and  cast  into  various  convenient  forms,  afterwards  to  he 
passed  between  rollers,  if  sheet-copper  be  required.  Whatever  may 
be  the  particular  manu&cturing  arrangements  involved,  the  mode 
of  casting  and  of  rolling  or  milling  may  be  sufficiently  conceived  from 
the  details  before  given  respecting  lead.  Not  only  is  the  copper  con- 
verted into  sheets  at  the  copper-mill,  but  many  of  the  large  pieces, 
employed  for  sugar-pans  and  other  large  vessels,  receive  their  first 
rude  form  there  also,  certain  facilities  being  possessed  for  that  pur- 
pose. Lastly  come  the  labours  of  the  copper-smith,  who  works  up 
the  rudely-shaped  pieces  into  all  the  various  forms  required  by  the 
sngar-refiner,  the  distiller,  the  brewer,  and  other  manufacturers. 

The  vessel  called  a  'sugar-pan'  may  be  taken  as  a  convenient 
means  of  illustrating  the  operations  of  the  copper-manufacture.  One  of 
these  is  represented  in  a  former  page,  in  connexion  with  the  account  of 
sugar-refinery.  It  consists  of  a  domed  vessel,  curved  and  enclosed  both 
at  top  and  bottom,  having  several  apertures  for  valves,  gauges,  &c.  &c., 
and  a  coil  of  copper-pipe  within.  The  top  and  bottom,  the  one  convex 
upwards  and  the  other  convex  downwards,  are  each  formed  of  one 
piece,  which  receives  its  curvature  by  a  very  remarkable  process.  The 
copper  is  in  the  first  place  cast  into  a  form  resembling  that  of  a  double- 
convex  lens  or  '  ofF-sight '  spectacle-glass,  thickest  in  the  middle,  and 
diminishing  gradually  towards  the  edges.  This  lens  is  then  subjected 
to  the  powerful  blows  of  a  tilt-hammer,  directed  more  continuously 
near  the  centre  than  near  the  edges.  A  little  consideration  will  show 
that  this  hammering,  while  it  reduces  the  thickness  of  the  copper, 
must  make  it  curl  up  at  the  edges,  or  assume  a  dished  or  hollow 
form :  we  find  that  this  is  the  case  even  when  a  flat  piece  of  metal  is 
hammered  at  its  centre ;  and  still  more  does  this  result  ensue  when  an 
increased  substance  is  given  to  the  centre.  The  thickness  of  the 
centre  is  so  adjusted  as  to  afford  metal  enough  for  the  curvature  of 
the  vessel ;  and  the  hammering  is  continued  till  the  thickness  of  the 
whole  is  brought  nearly  uniform.  This  is  a  very  important  process, 
since  the  fitness  of  the  vessel  for  the  operations  of  the  sugar-refinery 
depends  on  the  soundness  and  perfection  of  the  metal.     We  saw  a 
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pece  of  copper  which  had  heen  dkhed  or  hoUoired  in  this  way,  and 
which,  though  worth  forty  guixieaB  if  aoond,  waa  rendered  naelaea  hj 
a  flaw  in  the  metaL 

The  curved  piece  of  copper  just  apoken  of  reeeivea  iti  form  from 
the  tilt-hammers  at  the  copper-miU,  and  then  passes  into  the  hands  of 
the  copper-smith  for  the  suhsequent  operations.  The  top  and  the 
bottom  of  the  '  sugar-pan '  receive  their  form  in  a  ainular  way ;  hut 
many  smaller  pieces  have  to  be  added  in  order  to  complete  the  vesseL 
The  side  is  a  portion  of  a  cylinder,  made  of  sheet-copper,  and  rivetted 
at  the  edge.  One  of  the  most  noisy  operations  in  a  copper -smith's 
shop  is  the  hammering  which  the  copper  receives  in  order  to  render 
it  dense  and  firm.  The  piece  of  copper  is  supported  on  an  anvil  or 
iron  bed,  and  beaten  with  hammers  in  every  part,  whereby  the  parti- 
cles of  the  metal  are  brought  into  more  dense  and  compact  union,  and 
an  additional  degree  of  toughness  is  imparted.  The  ringing  and  clang- 
ing whidi  this  produces  in  a  piece  of  sheet-copper  perhaps  seven  or 
eight  feet  in  diameter  is  to  a  stranger  almost  deafening.  The  name 
applied  to  the  process  is  '  planishing ;'  and  where  the  surface  of  the 
copper  is  very  large,  the  operation  has  something  of  the  picturesque 
effect  presented  by  the  anchor-smithery ;  for  six  or  eight  men,  stand- 
ing in  a  circle  round  tlie  piece  of  copjjer,  and  each  wielding  a  heavy 
hammer,  strike  the  metal  in  succession,  every  part  of  the  surface  re- 
ceiving probably  as  many  as  ten  or  twelve  blows.  Any  one  who  ex- 
amines a  large  copper  vessel  will  see  evidences  of  this  *  planishing  ' 
process,  not  only  by  the  hammer-marks,  but  by  the  density  and  '  close 
grain  '  of  the  surface. 

An  important  part  of  the  operations  is  that  connected  by  the  rivet- 
ting  or  fastening  of  the  joints.  This  is  effected  by  making  one  edge 
overlap  the  other,  and  by  passing  a  rivet  through  them,  the  point  or 
small  end  of  the  rivet  being  afterwards  hammered  down.  Hence  arise 
three  steps  in  the  process — viz.,  the  punching  of  the  holes  for  the  re- 
ception of  the  rivets,  the  making  of  the  rivets  themselves,  and  the  pro- 
cess of  rivetting.  The  punching-engine  consists  principally  of  a  long 
lever,  to  the  shorter  arm  of  which  is  attached  a  punch  corresponding 
to  the  size  of  the  hole  to  be  made,  and  generally  of  a  cylindrical  shape. 
The  piece  of  copper  is  brought  to  the  engine,  and  placed  between  the 
punch  and  the  support  beneath,  so  adjusted  as  to  cause  the  punch  to 
act  upon  the  exact  spot  where  the  hole  is  to  be  made.  A  pressure  of 
the  lever  causes  the  punch  to  descend  on  the  copper,  and  to  cut  out  a 


A  DAY  AT  A  COPPER  AND  LEAD  FACTORY.       543 

small  eircnlar  piece  corresponding  with  the  required  size  of  the  hole. 
The  piece  of  copper  is  then  shifted  onward  through  a  small  space,  and 
another  hole  similarly  made ;  and  so  on  to  the  required  extent. 

In  the  process  of  riyetting,  each  rivet,  which  is  made  at  the  forge, 
is  passed  into  the  hole  hored  for  its  reception,  and  the  point  or  small 
end  of  the  rivet  is  hammered  down  close  to  the  sheet-copper,  so  as  to 
clasp  it  very  tightly,  having  in  fact  a  head  or  stay  within  and  without. 
The  edge  of  the  copper  is  then  '  caulked,'  that  is,  hammered  so  as  to 
bring  the  two  surfaces  of  the  joint  into  very  close  contact,  forming  a 
bond  so  intimate  as  to  resist  the  passage  of  water,  air,  or  steam. 

Several  of  the  openings  into  a  sugar-pan,  or  indeed  into  other 
copper  Yessels  used  in  manufactures,  are  not  simply  holes  cut  in  the 
sheet-metal,  but  have  collars  or  edges  made  of  cast-metal,  whereby  the 
iasteniDg  can  be  effectually  secured.  These  various  pieces — the  tech- 
nical names  for  which  need  hardly  be  given  here — are  cast  in  sand  in 
the  usnal  manner,   and  are  afterwards  turned  and  finished  by  other 


The  coil  of  steam-pipe  which  occupies  the  lower  part  of  the  interior 
of  a  sugar-pan,  as  a  means  of  heating  the  sugar  to  be  contained  therein, 
involves  operations  of  a  different  kind  from  those  hitherto  described. 
This  coil  usually  consists  of  pipe  about  three  inches  in  diameter,  but 
much  thinner  than  the  same  diameter  of  lead-pipe  would  be.  In  order 
to  form  it  a  strip  of  copper  is  taken,  as  long  as  may  be  conveniently 
obtained,  and  rather  wider  than  the  circumference  of  the  intended  pipe. 
The  two  edges  of  this  strip  are  bent  upwards,  to  give  the  first  sem- 
blance of  a  curve ;  and  the  piece  is  then  passed  through  the  holes  or 
*  dies  *  of  the  tube-drawing  machine,  by  which  it  is  made  perfectly  cy- 
lindrical, with  one  edge  slightly  lapping  over  the  other.  The  joint 
thus  made  is  secured  by  a  process  of  soldering  or  brazing,  aided  by 
heat  in  the  usual  manner.  Soldering  or  brazing,  it  may  perhaps 
hardly  be  necessary  to  state,  depends  for  its  action  on  the  different 
temperatures  at  which  different  metals  melt.  Thus,  to  join  two  pieces 
of  lead,  a  mixed  metal,  or  '  solder,'  is  employed  which  melts  and  acts 
as  a  cement  at  a  temperature  that  will  not  injure  the  lead.  So,  in  like 
manner,  two  pieces  of  copper  are  joined  or  '  brazed '  by  using  a  mixed 
metal  partaking  of  the  nature  of  brass,  which  remains  fluid  at  a  tem- 
perature not  high  enough  to  injure  the  copper.  A  small  forge  or 
brazing-furnace  is  employed  to  heat  the  metals,  and  borax  is  employed 
to  facilitate  the  fusion  of  the  brass. 
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ThuB  far  the  operations  for  making  a  copper-pipe  are  apparentlj 
•imple :  but  the  mode  of  bringing  the  straight  pipe  into  the  form  of  a 
coil  is  very  curious.  Any  attempt  to  bend  a  pipe  in  this  manner,  so 
long  as  the  metal  is  thin  and  the  pipe  empty,  would  be  accompanied 
by  the  distortion  of  the  sectional  area  of  the  pipe,  originally  circular, 
and  perhaps  by  fracture.  To  obviate  this,  therefore,  the  interior  ca- 
vity of  the  pipe  is  entirely  filled  up,  either  with  lead,  or  with  some 
composition  which  will  melt  and  flow  at  a  temperature  not  likely  to 
injure  copper.  This  being  effected,  the  pipe  becomes  solid,  and  may 
then  be  bent  without  disturbing  its  shape,  by  the  application  of  suffi- 
cient power.  By  a  simple  machine,  downward  pressure  is  exerted  on 
the  pipe  at  one  part,  while  upward  pressure  is  exerted  on  the  adjoin- 
ing parts,  whereby  the  pipe  is  gradually  coiled  round  into  a  form  nearly 
resembling  that  of  a  common  tea-saucer,  fitted  to  lie  in  the  bottom  of 
the  sugar-pan.  By  the  application  of  heat  on  a  temporary  stove  be- 
neath, the  interior  composition  is  melted  out,  and  the  vacancy  restored. 
The  strength  of  the  tube  is  tested  by  exposure  to  steam  of  high  pres- 
sure for  several  days;  various  minor  adjustments  are  effected;  and  the 
coil  is  inserted  in  the  sugar-pan. 

Nearly  all  the  vessels  manufactured  by  the  copper-smith  are  pro- 
duced by  various  modifications  of  the  processes  here  noticed.  Cutting, 
hammering,  rivetting,  planishing,  brazing — these  are  the  principal  ope- 
rations performed,  if  we  were  to  select  any  other  article,  and  trace 
it  through  the  successive  processes,  we  should  find  it,  so  far  as  mere 
description  goes,  little  else  than  a  repetition  of  the  above  details. 
There  are,  however,  some  exceptions  to  this  statement,  which  we  may 
here  notice. 

In  tlie  process  of  hammering  the  plates  or  large  surfaces  of  copper 
the  hammered  surface  becomes  hardened  ;  and  to  remedy  this,  the 
copper  is  exposed  to  a  strong  heat  for  a  certain  time,  and  then  plunged 
into  water,  by  which  an  oxide  is  removed  and  tlie  copper  softened.  For 
large  sheets,  this  process  of  annealing  is  effected  on  a  flat  stove  about 
three  feet  from  tlie  ground,  the  stove  being  covered  with  burning 
fuel,  and  the  copper  laid  thereon.  A  cistern  of  water  is  kept  beneath 
the  floor  of  the  shop,  near  the  stove,  into  which  the  heated  copper  is 
suddenly  plunged,  as  a  means  of  removing  the  external  oxide.  For 
smaller  pieces  temporary  stoves  or  fires  are  adjusted  in  any  convenient 
part  of  the  shop,  a  draught  being  ingeniously  supplied  by  a  current  of 
air  forced  tlirough  a  flexible  tube  by  the  action  of  the  steam-engine. 
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This  process  of  annealing  is  not  effected  in  connection  with  the  ^  plan- 
ishing/ but  with  that  hammering  whereby  the  shape  of  a  curved  piece 
of  copper  is  produced.  Let  us  suppose,  for  instance,  that  a  hemisphe- 
rical copper  cup,  a  foot  in  diameter,  is  to  be  produced.  A  circular 
piece  of  copper,  considerably  more  than  a  foot  in  diameter,  is  selected, 
laid  on  a  sort  of  small  convex  anvil  and  hammered  in  such  a  manner  as 
to  make  the  upper  surface  gradually  convex.  This  is  effected  by  a  p&> 
culiar  action  of  the  hammer,  whereby  the  metal  is  as  it  were  driven 
irom  the  centre  towards  the  circumference,  and  gradually  curled  or 
turned  up.  But  it  happens  that,  after  a  certain  amount  of  hammering, 
the  copper  becomes  so  hard  as  to  be  in  danger  of  fracture ;  and  it  is  to 
remoye  this  hardness  that  the  ^  annealing '  is  effected.  In  one  of  the 
ahopi  of  the  factory  is  an  ingenious  machine  for  producing  the  curva- 
ture of  a  piece  of  copper,  in  which  the  copper  is  worked  to  and  fro 
between  two  small  wheels  or  rollers,  placed  in  more  or  less  close  ap- 
proximation, according  to  the  pressure  required. 

The  manufacture  of  copper-plates  for  engravers,  one  of  the  depart- 
ments carried  on  within  this  building,  will  illustrate  the  means 
adopted  for  producing  a  level  and  brilliant  polished  surface  of  cop- 
per. The  copper  is,  in  the  first  instance,  cut  to  the  required  size 
from  a  plate  of  the  best  and  soundest  quality ;  and  is  then  scraped 
all  over  with  a  steel  instrument  to  remove  any  slight  defecis  that 
may  exist  at  the  surface.  The  workman  occasionally  holds  a  piece 
of  oiled  paper  between  the  window  and  the  plate,  whereby  a  peculiar 
light  falls  on  the  latter,  calculated  to  render  the  minutest  flaws  or  de- 
fects yisible.  When  scraped  sufficiently,  the  plate  is  taken  to  an  anvil 
and  well  hammered,  to  render  it  more  dense  and  also  to  flatten  it.  The 
surface  is  then  well  ground  with  a  kind  of  hard  blue  stone  wetted  with 
water ;  and  finally  polished  with  fine  charcoal,  by  which  all  the  marks 
from  the  scraping,  hammering,  and  grinding  are  removed.  When  it  is 
considered  that  the  finest  lines  produced  by  the  graver  must  be  made 
perfectly  distinct  and  clearly  marked,  it  may  well  be  supposed  that 
the  surface  is  required  to  be  free  from  scratches  and  imperfections  of 
every  kind. 

Of  the  sugar-moulds,  the  clarifying-vessels,  the  stills  and  other  ves- 
sels employed  by  distillers,  the  coppers  for  brewers,  the  copper-baths, 
the  copper-boilers,  and  other  vessels  made  of  this  metal,  we  shall 
refrain  from  saying  more  here.  All  are  made  of  sheet-copper,  all  are 
hammered  and  annealed,  and  all  are  either  riveted  more  or  less  exten- 
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All  tadi  BTticIfltt  when  cast,  have  to  undergo 
manj  processes  before  the^  are  fitted  for  use ; 
and  to  this  object  some  of  the  upper  shops  of 
the  factory  are  devoted.  The  internal  cavity 
of  various  pieces  of  mechanism  has  often  to  be 
brought  to  great  regularity  and  smoothnem: 
this  is  effected  at  a  lathe  by  meana  of  steel 
inrtruments.  An  internal  or  external  screw 
or  worm  has  sometimea  to  be  formed  ;  and  this 
ia  likewise  effected  at  the  lathe,  of  which  there 
are  as  many  as  sixty  in  one  shop,  some  of  a 
very  elaborate  and  beautiful  kind.  Sometimes 
holes  (u«  to  be  drilled,  more  carefully  and 
regularly  than  can  be  effected  by  the  copper- 
drilling  machine  in  the  lower  shop;  and  in 
such  caae  the  elaborate  machine  represented 
in  Fig.  6  is  employed.  Then  again  parta 
which  work  into  or  upon  each  other  require  DiHIibi-ukUw.— p^a. 
various  adjustments  to  make  them  work  smoothly  and  regularly; 
and  the  outer  surfhces  of  all  are  to  be  polished  sjid  beauUfiad. 
All  these  operations,  and  many  others  which  we  cannot  enumerate, 
coneUtnte  a  bustling  scene  of  industry  in  the  upper  Bhops  of  the  fiic- 
tory;  the  lathe,  the  file,  and  variona  poliihing-tools  being  the  chief 
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implements  emplojed.     Of  the  lathes  here  alluded  to,  one  is   the 
beautifiil  machine  for  cutting  screws,  represented  in  Fig.   7:    its 


Screw-catting  Lathe.— -Fig.  7. 

meehsnism  is  at  the  same  time  so  extensive  and  so  delicate,  that  it  will 
cut  a  screw  whose  threads  are  eight  inches  apart,  or  one  which  has  a 
hundred  threads  to  the  inch,  or  one  having  any  intermediate  number 
between  these  wide  extremes.  The  principle  of  the  machine  rests  on  the 
combination  of  two  movements — a  rotatory  motion  of  the  bar  to  be  cut 
into  a  screw,  and  a  longitudinal  motion  of  the  cutting  tool ;  and  the 
distance  between  the  threads  of  the  screw  depends  on  the  ratio  between 
the  velocities  of  these  two  movements. 

We  stated,  in  the  commencement  of  this  article,  that  our  description 
of  processes  must  be  confined  to  two  or  three  branches,  being  those 
forming  the  chief  features  of  this  establishment.  As  a  ''  copper  and 
lead  factory  "  we  proposed  to  notice  it ;  and  this  we  have  done. 

We  have  in  general  made  a  point  of  avoiding  all  allusions  to  the 
private  economy  of  manufactories,  furtlier  than  regards  the  processes 
carried  on  therein ;  but  there  is  one  point  on  which  we  will  here  offer 
a  few  remarks.  It  must  be  obvious  that  where  some  hundreds  of  men 
are  employed,  some  working  by  the  day,  and  others  by  '  piece-work,' 
and  where  scores  of  different  materials  are  used,  the  commercial  accounts 
of  a  factory  must  require  extreme  care  and  a  well-organized  system,  to 
prevent  the  most  inextricable  confusion.  A  merchant  who  imports 
foreign  produce  to  sell  again  at  a  profit,  has  comparatively  an  easy  task 
in  booking  his  transactions ;  but  the  manufacturer  who  makes  an  engine, 
consisting  of  many  scores  or  even  hundreds  of  parts,  some  of  one 
metal  and  some  of  another,  and  made  by  men  of  whom  some  are  paid 
by  the  day  and  others  by  the  piece,  has  a  task  of  no  mean  difficulty  in 
estimating  the  actual  cost  of  a  machine.  We  have  had  an  opportunity 
of  observing  the  system  pursued  in  the  factory  to  which  this  chapter 
relates,  and  have  been  much  struck  with  the  elaborate,  but  yet  simple, 


